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IMPORTANT NOTICE

Texas Instruments reserves the right to make changes at
any time in order to improve design and to supply the best
product possible.

Tl cannot assume any responsibility for any circuits shown

or represent that they are free from patent infringement.

ISBN 0-89512-090-9

Library of Congress No. 83-051810

Copyright © 1984 Texas Instruments Incorporated



INTRODUCTION

Texas Instruments presents important technical information on the industry's broadest and most advanced families of TTL
integrated circuits in the TTLdata books, volumes 1 through 4.

The TTL DataBook— Volume I includesAlphanumeric and Functional Indexesto allbipolar digitaldevices availableor under
development, showing the currenttechnologies for each'type.Logic symbols prepared inanticipation of IEEE Std. 91-1982
and pin assignments for all bipolardevices are shown in the ProductGuidesection, together with typical performance data
and chip carrier information. Package dimensions are given in the Mechanical Data section.

The TTL Data Book- Volume 2 comprehends complete specifications onfive series ofTransistor-Transistor-Logic circuits:
Standard TTL Circuits (Series 54/74), High-Speed TTL Circuits (Series 54H/74H), Low-Power TTL Circuits (Series 54L),
Low-Power Schottkyt TTL Circuits (Series 54LS/74LS), and Schottky TTL Circuits (Series 54S/74S).

The TTL Data Book- Volume 3 contains complete specifications on themost advanced Families of TTL integrated circuits:
Advanced Low-Power Schottkyt (Series 54ALS/74ALS) and Advanced Schottky (Series54AS/74AS), with circuits capable
of twice the data throughput compared to Low-Power SchottkyTTL (54LS/74LS) and Schottky TTL (54S/74S) devices.

The TTL Data Book- Volume 4 describes a seriesof high-complexity bipolar digital building blocks and support functions
designed specifically for implementing high-performance Computer or Controller systems. Included are specifications for
high-performance Schottkyt TTL memories (RAMs, ROMs, PROMs, and FIFOs) and for Field-Programmable Logic devices.

The TTL databooks, volumes 1 through 4, will bea meaningful addition to your technical library. They replace all previous
versions of:

• The TTL Data Book

• The ALS/AS Logic Circuits Data Book
• The BipolarMicroprocessor Components Data Book.

'integrated Schottky-Barrier diode-clamped transistor ispatented by Toxas Instruments, U.S. Patent Number 3.463,975.
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Device Types Volume

SN5400 SN7400 2
SN54ALS00A SN74ALS00A 3
SN54AS00 SN74AS00 3
SN54H00 SN74H00 2
SN54L00 2

SN54LS00 SN74LS00 2

SN54S00 SN74S00 2

SN5401 SN7401 2

SN54ALS01 SN74ALS01 3
SN54H01 SN74H01 2
SN54LS01 SN74LS01 2

SN5402 SN7402 2

SN54ALS02 SN74ALS02 3

SN54AS02 SN74AS02 3
SN54L02 2
SN54LS02 SN74LS02 2
SN54S02 SN74S02 2
SN5403 SN7403 2
SN54ALS03A SN74ALS03A 3
SN54L03 2
SN54LS03 SN74LS03 2
SN54S03 SN74S03 2
SN5404 SN7404 2

SN54ALS04A SN74ALS04A 3
SN54AS04 SN74AS04 3

SN54H04 SN74H04 2
SN54L04 2

SN54LS04 SN74LS04 2
SN54S04 SN74S04 2
SN5405 SN7405 2
SN54ALS05A SN74ALS05A 3
SN54H05 SN74H05 2
SN54LS05 SN74LS05 2
SN54S05 SN74S05 2

SN5406 SN7406 2
SN5407 SN7407 2

SN5408 SN7408 2
SN54ALS08 SN74ALS08 3
SN54AS08 SN74AS08 3
SN54LS08 SN74LS08 2

SN54S08 SN74S08 2
SN5409 SN7409 2
SN54ALS09 SN74ALS09 3
SN54LS09 SN74LS09 2
SN54S09 SN74S09 2
SN5410 SN7410 2
SN54ALS10 SN74ALS10 3
SN54AS10 SN74AS10 3
SN54H10 SN74H10 2
SN54L10 2
SN54LS10 SN74LS10 2
SN54S10 SN74S10 2
SN54ALS11 SN74ALS11 3
SN54AS11 SN74AS11 3
SN54H11 SN74H11 2
SN54LS11 SN74LS11 2
SN54S11 SN74S11 2
SN5412 SN7412 2
SN54ALS12 SN74ALS12 3
SN54LS12 SN74LS12 2
SN5413 SN7413 2
SN54LS13 SN74LS13 2

ALPHANUMERIC INDEX

Device Typos Volume

SN5414 SN7414 2

SN54LS14 SN74LS14 2

SN54ALS15 SN74ALS15 3

SN54H15 SN74H15 2

SN54LS15 SN74LS15 2

SN54S15 SN74S15 2

SN5416 SN7416 2
SN5417 SN7417 2

SN54LS18 SN74LS18 2

SN54LS19 SN74LS19 2

SN5420 SN7420 2

SN54ALS20A SN74ALS20A 3
SN54AS20 SN74AS20 3
SN54H20 SN74H20 2
SN54L20 2
SN54LS20 SN74LS20 2

SN54S20 SN74S20 2
SN54ALS21 SN74ALS21 3
SN54AS21 SN74AS21 3

SN54H21 SN74H21 2

SN54LS21 SN74LS21 2
SN5422 SN7422 2

SN54ALS22A SN74ALS22A 3
SN54H22 SN54H22 2
SN54LS22 SN74LS22 2

SN54S22 SN74S22 2

SN5423 SN7423 2
SN54LS24 SN74LS24 2

SN5425 SN7425 2
SN5426 SN7426 2
SN54LS26 SN74LS26 2
SN5427 SN7427 2
SN54ALS27 SN74ALS27 3

SN54AS27 SN74AS27 3
SN54LS27 SN74LS27 2
SN5428 SN7428 2
SN54ALS28A SN74ALS28A 3
SN54LS28 SN74LS28 2
SN5430 SN7430 2
SN54ALS30 SN74ALS30 3
SN54AS30 SN74AS30 3
SN54H30 SN74H30 2
SN54L30 2

SN54LS30 SN74LS30 2
SN54S30 SN74S30 2
SN54LS31 SN74LS31 2
SN5432 SN7432 2
SN54ALS32 SN74ALS32 3
SN54AS32 SN74AS32 3
SN54LS32 SN74LS32 2
SN54S32 SN74S32 2
SN5433 SN7433 2
SN54ALS33A SN74ALS33A 3
SN54LS33 SN74LS33 2
SN54ALS34 SN74ALS34 3
SN54AS34 SN74AS34 3
SN54ALS35 SN74ALS35 3
SN5437 SN7437 2
SN54ALS37A SN74ALS37A 3
SN54LS37 SN74LS37 2
SN54S37 SN74S37 2
SN5438 SN7438 2
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Device Types Volume Device Types

SN54ALS38A SN74ALS38A 3 SN54L73

SN54LS38 SN74LS38 2 SN54LS73A

SN54S38 SN74S38 2 SN5474

SN5439 SN7439 2 SN54ALS74

SN5440 SN7440 2 SN54AS74

SN54ALS40A SN74ALS40A 3 SN54H74

SN54H40 SN74H40 2 SN54L74

SN54LS40 SN74LS40 2 SN54LS74A

SN54S40 SN74S40 2 SN54S74

SN5442A SN7442A 2 SN5475

SN54L42 2 SN54L75

SN54LS42 SN74LS42 2 SN54LS75

SN5443A SN7443A 2 SN5476

SN54L43 2 SN54H76

SN5444A SN7444A 2 SN54LS76A

Sti54L44 2 SN5477
SN5445 SN7445 2 SN54L77

SN5446A SN7446A 2 SN54LS77

SN54L46 2 SN54H78
SN5447A SN7447A 2 SN54L78

SN54L47 2 SN54LS78A
SN54LS47 SN74LS47 2 SN5480

SN5448 SN7448 2 SN5482

SN54LS48 SN74LS48 2 SN5483A

SN5449 SN7449 2 SN54LS83A

SN54LS49 SN74LS49 2 SN5485

SN5450 SN7450 2 SN54L85

SN54H50 SN74H50 2 SN54LS85

SN5451 SN7451 2 SN54S85

SN54H51 SN74H51 2 SN5486

SN54L51 2 SN54ALS86

SN54LS51 SN74LS51 2 SN54L86

SN54S51 SN74S51 2 SN54LS86

SN54H52 SN74H52 2 SN54S86

SN5453 SN7453 2 SN54H87

SN54H53 SN74H53 2 SN5488A

SN5454 SN7454 2 SN5489

SN54H54 SN74H54 2 SN5490A

SN54L54 2 SN54L90

SN54LS54 SN74LS54 2 SN54LS90

SN54H55 SN74H55 2 SN5491A

SN54L55 2 SN54L91

SN54LS55 SN74LS55 2 SN54LS91

SN54LS56 SN74LS56 2 SN5492A
SN54LS57 SN74LS57 2 SN54LS92

SN5460 SN7460 2 SN5493A
SN54H60 SN74H60 2 SN54L93

SN54H61 SN74H61 2 SN54LS93

SN54H62 SN74H62 2 SN5494

SN54LS63 SN74LS63 2 SN5495A

SN54S64 SN74S64 2 SN54AS95

SN54S65 SN74S65 2 SN54L95

SN54LS68 SN74LS68 2 SN54LS95B

SN54LS69 SN74LS69 2 SN5496

SN5470 SN7470 2 SN54L96
SN54H71 SN74H71 2 SN54LS96

SN54L71 2 SN5497

SN5472 SN7472 2 SN54L98

SN54H72 SN74H72 2 SN54L99

SN54L72 2 SN54100

SN5473 SN7473 2 SN54H101
SN54H73 SN74H73 2 SN54H102
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Volume

2

SN74LS73A 2

SN7474 2

SN74ALS74 3

SN74AS74 3

SN74H74 2

2

SN74LS74A 2

SN74S74 2

SN7475 2

2

SN74LS75 2

SN7476 2

SN74H76 2

SN74LS76A 2

2

2

2

SN74H78 2

2

SN74LS78A 2

SN7480 2

SN7482 2

SN7483A 2

SN74LS83A 2

SN7485 2

2

SN74LS85 2

SN74S85 2

SN7486 2

SN74ALS86 3

2

SN74LS86 2

SN74S86 2

SN74H87 2

SN7488A 4

SN7489 4

SN7490A 2

2

SN74LS90 2

SN7491A 2

2

SN74LS91 2

SN7492A 2

SN74LS92 2

SN7493A 2

2

SN74LS93 2

SN7494 2

SN7495A 2

SN74AS95 3

2

SN74LS95B 2

SN7496 2

2

SN74LS96 2

SN7497 2

2

2

SN74100 2

SN74H101 2

SN74H102 2



Device Types Volume

SN54H103 SN74H103 2
SN54104 SN74104 2

SN54105 SN74105 '. 2
SN54H106 SN74H106 2

SN54107 SN74107 2

SN54LS107A SN74LS107A 2

SN54H108 SN74H108 2

SW54T03 SN74109 2

SN54ALS109 SN74ALS109 3

SN54AS109 SN74AS109 3
SN54LS109A SN74LS109A 2

SN54110 SN74110 2

SN54111 SN74111 2

SN54ALS112A SN74ALS112A 3
SN54AS112 SN74AS112 3
SN54LS112A SN74LS112A 2
SN54S112 SN74S112 2

SN54ALS113A SN74ALS113A 3

SN54AS113 SN74AS113 3

SN54LS113A SN74LS113A 2

SN54S113 SN74S113 2

SN54ALS114A SN74ALS114A 3

SN54AS114 SN74AS114 3

SN54LS114A SN74LS114A 2

SN54S114 SN74S114 2

SN54116 SN74116 2

SN54120 SN74120 2
SN54121 SN74121 2

SN54L121 2

SN54122 SN74122 2
SN54L122 2

SN54LS122 SN74LS122 2
SN54123 SN74123 2

SN54L123 2
SN54LS123 SN74LS123 2

SN54S124 SN74S124 2

SN54125 SN74125 2

SN54LS125A SN74LS125A 2

SN54126 SN74126 2
SN54LS126A SN74LS126A 2

SN54128 SN74128 2

SN54130 SN74130 2

SN54ALS131 SN74ALS131 3

SN54AS131 SN74AS131 3

SN54132 SN74132 2

SN54LS132 SN74LS132 2
SN54S132 SN74S132 2
SN54ALS133 SN74ALS133 3
SN54S133 SN74S133 2
SN54S134 SN74S134 2

SN54S135 SN74S135 2
SN54136 SN74136 2

SN54LS136 SN74LS136 2
SN54ALS137 SN74ALS137 3
SN54AS137 SN74AS137 3

SN54LS137 SN74LS137 2

SN54ALS138 SN74ALS138 3
SN54AS138 SN74AS138 3
SN54LS138 SN74LS138 2

SN54S138 SN74S138 2
SN54ALS139 SN74ALS139 3
SN54AS139 SN74AS139 3

Device Types

SN54LS139A

SN54S139

SN54S140

SN54143

SN54144

SN54145

SN54LS145

SN54147

SN54LS147

SN54148

SN54LS148

SN54150

SN54151A

SN54ALS151

SN54AS151

SN54LS151

SN54S151

SN54152A

SN54LS152

SN54153

SN54ALS153

SN54AS153

SN54L153

SN54LS153

SN54S153

SN54154

SN54L154

SN54155

SN54LS155A

SN54156

SN54LS156

SN54157

SN54ALS157

SN54AS157

SN54L157

SN54LS157

SN54S157

SN54ALS158

SN54AS158

SN54LS158

SN54S158

SN54159

SN54160

SN54ALS160A

SN54AS160

SN54LS160A

SN54161

SN54ALS161A

SN54AS161

SN54LS161A

SN54162

SN54ALS162A

SN54AS162

SN54LS162A

SN54S162

SN54163

SN54ALS163A

SN54AS163

SN54LS163A

SN54S163
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ALPHANUMERIC INDEX

Volume

SN74LS139A 2

SN74S139 2

SN74S140 2

SN74141 2

SN74142 2

SN74143 2

SN74144 2

SN74145 2

SN74LS145 2

SN74147 2

SN74LS147 2

SN74148 2

SN74LS148 2

SN74150 2

SN74151A 2

SN74ALS151 3

SN74AS151 3

SN74LS151 2

SN74S151 2

2

2

SN74153 2

SN74ALS153 3

SN74AS153 3

2

SN74LS153 2

SN74S153 2

SN74154 2

2
SN74155 2

SN74LS155A 2

SN74156 2

SN74LS156 2

SN74157 2

SN74ALS157 3

SN74AS157 3

2

SN74LS157 2

SN74S157 2

SN74ALS158 3

SN74AS158 3

SN74LS158 2

SN74S158 2
SN74159 2

SN74160 2

SN74ALS160A 3
SN74AS160 3

SN74LS160A 2
SN74161 2
SN74ALS161A 3

SN74AS161 3
SN74LS161A 2

SN74162 2

SN74ALS162A 3

SN74AS162 3
SN74LS162A 2

SN74S162 2

SN74163 2

SN74ALS163A 3

SN74AS163 3

SN74LS163A 2

SN74S163 2
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ALPHANUMERIC INDEX

Device Types Volume Device Types

SN54164 SN74164 2 SN54LS192

SN54ALS164 SN74ALS164 3 SN54193

SN54L164 2 SN54ALS193

SN54LS164 SN74LS164 2 SN54L193

SN54165 SN74165 2 SN54LS193

SW54ALS165 SN74ALS165 3 SN54194

SN54LS165A SN74LS165A 2 SN54AS194

SN54166 SN74166 2 SN54LS194A

SN54ALS166 SN74ALS166 3 SN54S194

SN54LS166A SN74LS166A 2 SN54195

SN54167 SN74167 2 SN54AS195

SN54ALS168A SN74ALS168A 3 SN54LS195A

SN54AS168 SN74AS168 3 SN54S195

SN54S168 SN74S168 2 SN54196

SN54ALS169A SN74ALS169A 3 SN54LS196

SN54AS169 SN74AS169 3 SN54S196

SN54LS169B SN74LS169B 2 SN54197

SN54S169 SN74S169 2 SN54LS197

SN54170 SN74170 2 SN54S197

SN54LS170 SN74LS170 2 SN54198

SN54LS171 SN74LS171 2 SN54199

SN74172 2

SN54173 SN74173 2 SN54LS219A

SN54LS173A SN74LS173A 2 SN54221

SN54174 SN74174 2 SN54LS221

SN54ALS174 SN74ALS174 3 SN54LS222

SN54AS174 SN74AS174 3 SN54LS224

SN54LS174 SN74LS174 2

SN54S174 SN74S174 2 SN54S226

SN54175 SN74175 2 SN54LS227

SN54ALS175 SN74ALS175 3 SN54LS228
SN54AS175 SN74AS175 3 SN54AS230

SN54LS175 SN74LS175 2 SN54AS231

SN54S175 SN74S175 2 SN54ALS240A

SN54176 SN74176 2 SN54AS240

SN54177 SN74177 2 SN54LS240

SN54178 SN74178 2 SN54S240

SN54179 SN74179 2 SN54ALS241A

SN54180 SN74180 2 SN54AS241

SN54181 SN74181 2 SN54LS241
SN54AS181A SN74AS181A 3 SN54S241

SN54LS181 SN74LS181 2 SN54ALS242A

SN54S181 SN74S181 2 SN54AS242

SN54182 SN74182 2 SN54LS242
SN54AS182 SN74AS182 3 SN54ALS243A

SN54S182 SN74S182 2 SN54AS243
SN54H183 SN74H183 2 SN54LS243

SN54LS183 SN74LS183 2 SN54ALS244A
SN54184 SN74184 2 SN54AS244

SN54185A SN74185A 2 SN54LS244
SN54187 SN74187 4 SN54ALS245A

SN54LS189A SN74LS189A 4 SN54AS245
SN54S189B SN74S189B 4 SN54LS245

SN54190 SN74190 2 SN54246
SN54ALS190 SN74ALS190 3 SN54247
SN54LS190 SN74LS190 2 SN54LS247
SN54191 SN74191 2 SN54248

SN54ALS191 SN74ALS191 3 SN54LS248

SN54LS191 SN74LS191 2 SN54249
SN54192 SN74192 2 SN54LS249
SN54ALS192 SN74ALS192 3 SN54AS250
SN54L192 2 SN54251

1-6 Texas
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Volume

SN74LS192 ! 2
SN74193 2

SN74ALS193 3

f 2

SN74LS193T 2

SN74194 2

SN74AS194 3

SN74LS194A 2

SN74S194 2

SN74195 2

SN74AS195 3

SN74LS195A 2

SN74S195 2

SN74196 2

SN74LS196 2

SN74S196 2

SN74197 2

SN74LS197 2

SN74S197 2

SN74198 2

SN74199 2

SN74S201 4

SN74LS219A 4

SN74221 2

SN74LS221 2

SN74LS222 4

SN74LS224 4

SN74S225 4

SN74S226 2

SN74LS227 4

SN74LS228 4

SN74AS230 3

SN74AS231 3

SN74ALS240A 3

SN74AS240 3

SN74LS240 2

SN74S240 2

SN74ALS241A 3

SN74AS241 3

SN74LS241 2

SN74S241 2

SN74ALS242A 3

SN74AS242 3

SN74LS242 2

SN74ALS243A 3

SN74AS243 3
SN74LS243 2

SN74ALS244A 3

SN74AS244 3

SN74LS244 2

SN74ALS245A 3

SN74AS245 3

SN74LS245 2

SN74246 2

SN74247 2

SN74LS247 2

SN74248 2

SN74LS248 2

SN74249 2

SN74LS249 2

SN74AS250 3

SN74251 2



Device Types Volume Device Types

SN54ALS251 SN74ALS251 3 SN54LS319A

SN54AS251 SN74AS251 3 SN54LS320

SN54LS251 SN74LS251 2 SN54LS321

SN54S251 SN74S251 2 SN54LS322A

SN54ALS253 SN74ALS253 3 SN54ALS323

SN54AS253 SN74AS253 3 SN54AS323

SN54LS253 SN74LS253 2 SN54LS323

SN54S253 SN74S253 2 SN54LS347

SN54ALS257 SN74ALS257 3 SN54LS348

SN54AS257 SN74AS257 3 SN54S350

SN54LS257B SN74LS257B 2

SN54S257 SN74S257 2 SN54ALS352

SN54ALS258 SN74ALS258 3 SN54AS352

SN54AS258 SN74AS258 3 SN54LS352

SN54LS258B SN74LS258B 2 SN54ALS353

SN54S258 SN74S258 2 SN54AS353

SN54259 SN74259 2 SN54LS353

SN54ALS259 SN74ALS259 3 SN54LS354

SN54LS259 SN74LS259 2 SN54LS355

SN54S260 SN74S260 2 SN54LS356

SN54LS261 SN74LS261 2 SN54LS357

SN54AS264 SN74AS264 3 SN54365A

SN54265 SN74265 2 SN54ALS365

SN54LS266 SN74LS266 2 SN54LS365A

SN54S268 SN74S268 2 SN54366A

SN54273 SN74273 2 SN54ALS366

SN54ALS273 SN74ALS273 3 SN54LS366A

SN54LS273 SN74LS273 2 SN54367A

SN54S274 SN74S274 4 SN54ALS367

SN54276 SN74276 2 SN54LS367A

SN54278 SN74278 2 SN54368A

SN54279 SN74279 2 SN54ALS368

SN54LS279A SN74LS279A 2 SN54LS368A

SN54AS280 SN74AS280 3 SN54ALS373

SN54LS280 SN74LS280 2 SN54AS373

SN54S280 SN74S280 2 SN54LS373

SN54S281 SN74S281 2 SN54S373

SN54AS282 SN74AS282 3 SN54ALS374

SN54283 SN74283 2 SN54AS374

SN54LS283 SN74LS283 2 SN54LS374

SN54S283 SN74S283 2 SN54S374

SN54284 SN74284 2 SN54LS375

SN54285 SN74285 2 SN54376

SN54AS286 SN74AS286 3 SN54LS377

SN54LS289A SN74LS289A 4 SN54LS378

SN54S289B SN74S289B 4 SN54LS379

SN54290 SN74290 2 SN54LS381

SN54LS290 SN74LS290 2 SN54S381

SN54LS292 SN74LS292 2 SN54LS382

SN54293 SN74293 2 SN54LS384

SN54LS293 SN74LS293 2 SN54LS385

SN54LS294 SN74LS294 2 SN54LS386

SN54LS295B SN74LS295B 2 SN54390
SN54LS297 SN74LS297 2 SN54LS390

SN54298 SN74298 2 SN54393

SN54AS298 SN74AS298 3 SN54LS393

SN54LS298 SN74LS298 2 SN54AS395

SN54ALS299 SN74ALS299 3 SN54LS395A

SN54AS299 SN74AS299 3 SN54LS396

SN54LS299 SN74LS299 2 SN54LS398

SN54S299 SN74S299 2 SN54LS399

SN74S301 4 SN54S412
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ALPHANUMERIC INDEX

Volume

SN74LS319A 4

SN74LS320 2

SN74LS321 2

SN74LS322A 2

SN74ALS323 3

SN74AS323 3

SN74LS323 2

SN74LS347 2

SN74LS348 2

SN74S350 2

SN74351 2

SN74ALS352 3

SN74AS352 3

SN74LS352 2

SN74ALS353 3

SN74AS353 3

SN74LS353 2

SN74LS354 2

SN74LS355 2

SN74LS356 2

SN74LS357 2

SN74365A 2

SN74ALS365 3

SN74LS365A 2

SN74366A 2

SN74ALS366 3

SN74LS366A 2

SN74367A 2

SN74ALS367 3

SN74LS367A 2

SN74368A 2

SN74ALS368 3

SN74LS368A 2

SN74ALS373 3

SN74AS373 3

SN74LS373 2

SN74S373 2

SN74ALS374 3

SN74AS374 3

SN74LS374 2

SN74S374 2

SN74LS375 2

SN74376 2

SN74LS377 2

SN74LS378 2

SN74LS379 2

SN74LS381 2

SN74S381 2

SN74LS382 2

SN74LS384 2

SN74LS385 2

SN74LS386 2

SN74390 2

SN74LS390 2

SN74393 2

SN74LS393 2

SN74AS395 3

SN74LS395A 2

SN74LS396 2

SN74LS398 2

SN74LS399 2

SN74S412 2
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Device Types

SN54LS422

SN54LS423

SN54425

SN54426

SN54S436

SN54S437

SN54LS440

SN54LS441

SN54LS442

SN54LS443

SN54LS444

SN54LS445

SN54LS446

SN54LS447

SN54LS448

SN54LS449

SN54ALS465A

SN54LS465

SN54ALS466A

SN54LS466

SN54ALS467A

SN54LS467

SN54ALS468A

SN54LS468

SN54S482

SN54S484A

SN54S485A

SN54490

SN54LS490

SN54ALS518

SN54ALS519

SN54ALS520

SN54ALS521

SN54ALS522

SN54ALS526

SN54ALS527

SN54ALS528

SN54ALS533

SN54AS533

SN54ALS534

SN54AS534

SN54ALS538

SN54ALS539

SN54ALS540

SN54LS540

SN54ALS541

SN54LS541

SN54ALS560A

SN54ALS561A

SN54ALS563

SN54ALS564

SN54ALS568A

SN54ALS569A

SN54ALS573

SN54AS573

SN54ALS574

SN54AS574

SN54ALS575

SN54AS575

1-8

Volume

SN74LS422 2

SN74LS423 2

SN74425 2

SN74426 2

SN74S428 4

SN74S436 2

SN74S437 2

SN74LS440 2

SN74LS441 2

SN74LS442 2

SN74LS443 2

SN74LS444 2

SN74LS445 2

SN74LS446 2

SN74LS447 2

SN74LS448 2

SN74LS449 2

SN74ALS465A 3

SN74LS465 2

SN74ALS466A 3

SN74LS466 2

SN74ALS467A 3

SN74LS467 2

SN74ALS468A 3

SN74LS468 2

SN74LS481 4

SN74S481 4

SN74S482 4

SN74S484A 4

SN74S485A 4

SN74490 2

SN74LS490 2

SN74ALS518 3

SN74ALS519 3

SN74ALS520 3

SN74ALS521 3

SN74ALS522 3

SN74ALS526 3

SN74ALS527 3

SN74ALS528 3

SN74ALS533 3

SN74AS533 3

SN74ALS534 3

SN74AS534 3

SN74ALS538 3

SN74ALS539 3

SN74ALS540 3

SN74LS540 2

SN74ALS541 3

SN74LS541 2

SN74ALS560A 3

SN74ALS561A 3

SN74ALS563 3

SN74ALS564 3

SN74ALS568A 3

SN74ALS569A 3

SN74ALS573 3

SN74AS573 3

SN74ALS574 3

SN74AS574 3

SN74ALS575 3

SN74AS575 3

Device Types

SN54ALS576

SN54AS576

SN54ALS577

SN54AS577

SN54ALS580

SN54AS580

SN54LS589

SN54LS590

SN54LS591

SN54LS592

SN54LS593

SN54LS594

SN54LS595

SN54LS596

SN54LS597

SN54LS598

SN54LS599

SN54LS604

SN54LS605

SN54LS606

SN54LS607

SN54LS608

SN54LS610

SN54LS611

SN54LS612

SN54LS613

SN54LS618

SN54LS619

SN54ALS620A

SN54AS620

SN54LS620

SN54ALS621A

SN54AS621

SN54LS621

SN54ALS622A

SN54AS622

SN54LS622

SN54ALS623A

SN54AS623

SN54LS623

SN54LS624

SN54LS625

SN54LS626

SN54LS627

SN54LS628

SN54LS629

SN54LS630

SN54LS631

SN54ALS632

SN54ALS633

SN54ALS634

SN54ALS635

SN54LS636

SN54LS637

SN54ALS638A

SN54AS638

SN54LS638

SN54ALS639A
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Volume

SN74ALS576 3

SN74AS576 3

SN74ALS577 3

SN74AS577 3

SN74ALS580 3

SN74AS580 3

SN74LS589 2

SN74LS590 2

SN74LS591 2

SN74LS592 2

SN74LS593 2

SN74LS594 2

SN74LS595 2

SN74LS596 2

SN74LS597 2

SN74LS598 2

SN74LS599 2

SN74LS600A 2

SN74LS601A 2

SN74LS602A 2

SN74LS603A 2

SN74LS604 2

SN74LS605 2

SN74LS606 2

SN74LS607 2

SN74LS608 2

SN74LS610 2

SN74LS611 2

SN74LS612 2

SN74LS613 2

SN74LS618 2

SN74LS619 2

SN74ALS620A 3

SN74AS620 3

SN74LS620 2

SN74ALS621A 3

SN74AS621 3

SN74LS621 2

SN74ALS622A 3

SN74AS622 3

SN74LS622 2

SN74ALS623A 3

SN74AS623 3

SN74LS623 2

SN74LS624 2

SN74LS625 2

SN74LS626 2

SN74LS627 2

SN74LS628 2

SN74LS629 2

SN74LS630 2

SN74LS631 2

SN74ALS632 3

SN74ALS633 3

SN74ALS634 3

SN74ALS635 3

SN74LS636 2

SN74LS637 2

SN74ALS638A 3

SN74AS638 3

SN74LS638 2

SN74ALS639A 3



Device Types Volume Device Typos

SN54AS639 SN74AS639 3 SN54LS690
SN54LS639 SN74LS639 2 SN54LS691

SN54ALS640A SN74ALS640A 3 SN54LS692

SN54AS640 SN74AS640 3 SN54LS693

SN54LS640 SN74LS640 2 SN54LS696

SN54ALS641A SN74ALS641A 3 SN54LS697

SN54AS641 SN74AS641 3 SN54LS698
SN54LS641 SN74LS641 2 SN54LS699

SN54ALS642A SN74ALS642A 3 SN54AS756

SN54AS642 SN74AS642 3 SN54AS757

SN54LS642 SN74LS642 2 SN54AS758

SN54ALS643A SN74ALS643A 3 SN54AS759

SN54AS643 SN74AS643 3 SN54AS760

SN54LS643 SN74LS643 2 SN54AS762
SN54ALS644A SN74ALS644A 3 SN54AS763

SN54AS644 SN74AS644 3 SN54AS800

SN54LS644 SN74LS644 2 SN54AS802

SN54ALS645A SN74ALS645A 3 SN54ALS804

SN54AS645 SN74AS645 3 SN54AS804A

SN54LS645 SN74LS645 2 SN54ALS805

SN54ALS646 SN74ALS646 3 SN54AS805A

SN54AS646 SN74AS646 3 SN54ALS808

SN54LS646 SN74LS646 2 SN54AS808A

SN54ALS647 SN74ALS647 3 SN54AS821

SN54LS647 SN74LS647 2 SN54AS822

SN54ALS648 SN74ALS648 3 SN54AS823

SN54AS648 SN74AS648 3 SN54AS824

SN54LS648 SN74LS648 2 SN54AS825

SN54ALS649 SN74ALS649 3 SN54AS826

SN54LS649 SN74LS649 2 SN54ALS832

SN54ALS651 SN74ALS651 3 SN54AS832A

SN54AS651 SN74AS651 3 SN54ALS841

SN54LS651 SN74LS651 2 SN54AS841

SN54ALS652 SN74ALS652 3 SN54ALS842

SN54AS652 SN74AS652 3 SN54AS842

SN54LS652 SN74LS652 2 SN54ALS843

SN54ALS653 SN74ALS653 3 SN54AS843

SN54LS653 SN74LS653 2 SN54ALS844

SN54ALS654 SN74ALS654 3 SN54AS844

SN54LS654 SN74LS654 2 SN54ALS845

SN54LS668 SN74LS668 2 SN54AS845

SN54LS669 SN74LS669 2 SN54ALS846

SN54LS670 SN74LS670 2 SN54AS846

SN54LS671 SN74LS671 2 SN54AS850

SN54LS672 SN74LS672 2 SN54AS851

SN54LS673 SN74LS673 2 SN54AS852

SN54LS674 SN74LS674 2 SN54AS856

SN54ALS677 SN74ALS677 3 SN54ALS857

SN54ALS678 SN74ALS678 3 SN54AS857

SN54ALS679 SN74ALS679 3 SN54AS866

SN54ALS680 SN74ALS680 3 SN54AS867

SN54LS681 SN74LS681 2 SN54AS869

SN54LS682 SN74LS682 2 SN54AS870

SN54LS683 SN74LS683 2 SN54AS871

SN54LS684 SN74LS684 2 SN54ALS873

SN54LS685 SN74LS685 2 SN54AS873

SN54LS686 SN74LS686 2 SN54ALS874

SN54LS687 SN74LS687 2 SN54AS874

SN54ALS688 SN74ALS688 3 SN54ALS876

SN54LS688 SN74LS688 2 SN54AS876

SN54ALS689 SN74ALS689 3 SN54AS877

SN54LS689 SN74LS689 2 SN54ALS878
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Volume

SN74LS690 2

SN74LS691 2

SN74LS692 2

SN74LS693 2

SN74LS696 2

SN74LS697 2

SN74LS698 2

SN74LS699 2

SN74AS756 3

SN74AS756 3

SN74AS758 3

SN74AS759 3

SN74AS760 3

SN74AS762 3

SN74AS763 3

SN74AS800 3

SN74AS802 3

SN74ALS804 3

SN74AS804A 3

SN74ALS805 3

SN74AS805A 3

SN74ALS808 3

SN74AS808A 3

SN74AS821 3

SN74AS822 3

SN74AS823 3

SN74AS824 3

SN74AS825 3

SN74AS826 3

SN74ALS832 3

SN74AS832A 3

SN74ALS841 3

SN74AS841 3

SN74ALS842 3

SN74AS842 3

SN74ALS843 3

SN74AS843 3

SN74ALS844 3

SN74AS844 3

SN74ALS845 3

SN74AS845 3

SN74ALS846 3

SN74AS846 3

SN74AS850 3

SN74AS851 3

SN74AS852 3

SN74AS856 3

SN74ALS857 3

SN74AS857 3

SN74AS866 3

SN74AS867 3

SN74AS869 3

SN74AS870 3

SN74AS871 3

SN74ALS873 3

SN74AS873 3

SN74ALS874 3

SN74AS874 3

SN74ALS876 3

SN74AS876 3

SN74AS877 3

SN74ALS878 3
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Device Types Volume Device Types

SN54AS878 SN74AS878 3 SN54PAL16L8A
SN54ALS879 SN74ALS879 3 SN54PAL16R4A
SN54AS879 SN74AS879 3 SN54PAL16R6A
SN54ALS880 SN74ALS880 3 SN54PAL16R8A
SN54AS880 SN74AS880 3 SN54PAL20L8A
SN54AS881A SN74AS881A 3 SN54PAL20R4A

SN54AS882 SN74AS882 3 SN54PAL20R6A
SN54AS885 SN74AS885 3 SN54PAL20R8A
SN54AS888 SN74AS888 4 SN54PALR19L8
SN54AS889 SN74AS889 4 SN54PALR19R4
SN54AS890 SN74AS890 4 SN54PALR19R6
SN54AS891 SN74AS891 4 SN54PALR19R8
SN54AS897 SN74AS897 4 SN54PALT19L8
SN54ALS1000A SN74ALS1000A 3 SN54PALT19R4
SN54AS1000 SN74AS1000 3 SN54PALT19R6
SN54ALS1002A SN74ALS1002A 3 SN54PALT19R8
SN54ALS1003A SN54ALS1003A 3 SN54PL839

SN54ALS1004 SN54ALS1004 3 SN54PL840
SN54AS1004 SN74AS1004 3

SN54ALS1005 SN74ALS1005 3 SBP9901

SN54ALS1008A SN74ALS1008A 3 SBP9965

SN54AS1008 SN74AS1008 3 SBP9966

SN54ALS1010A SN74ALS1010A 3 SBP9989

SN54ALS1011A SN74ALS1011A 3

SN54ALS1020A SN74ALS1020A 3 TBP18S030

SN54ALS1032A SN74ALS1032A 3 TBP18SA030

SN54AS1032 SN74AS1032 3 TBP24S10

SN54ALS1034 SN74ALS1034 3 TBP24SA10

SN54AS1034 SN74AS1034 3 TBP24S41

SN54ALS1035 SN74ALS1035 3 TBP24SA41

SN54AS1036 SN74AS1036 3 TBP24S81

SN54ALS1240 SN74ALS1240 3 TBP24SA81

SN54ALS1241 SN74ALS1241 3 TBP28L22

SN54ALS1242 SN74ALS1242 3 TBP28LA22

SN54ALS1243 SN74ALS1243 3 TBP28L42
SN54ALS1244A SN74ALS1244A 3 TBP28S42

SN54ALS1245 SN74ALS1245 3 TBP28SA42

SN54ALS1616 SN74ALS1616 4 TBP28L45

SN54ALS1620 SN74ALS1620 3 TBP28S45

SN54ALS1621 SN74ALS1621 3 TBP28L46

SN54ALS1622 SN74ALS1622 3 TBP28S46

SN54ALS1623 SN74ALS1623 3 TBP28SA46

SN54ALS1638 SN74ALS1638 3 TBP28L85A

SN54ALS1639 SN74ALS1639 3 TBP28S85A

SN54ALS1640A SN74ALS1640A 3 TBP28L86A

SN54ALS1641 SN74ALS1641 3 TBP28S86A

SN54ALS1642 SN74ALS1642 3 TBP28SA86A

SN54ALS1643 SN74ALS1643 3 TBP28L165

SN54ALS1644 SN74ALS1644 3 TBP28S165

SN54ALS1645A SN74ALS1645A 3 TBP28L166

SN54AS2620 SN74AS2620 3 TBP28S166

SN54AS2623 SN74AS2623 3

SN54AS2640 SN74AS2640 3

SN54AS2645 SN74AS2645 3

SN54ALS8003 SN74ALS8003 3
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SN74PAL16L8A 4

SN74PAL16R4A 4

SN74PAL16R6A 4

SN74PAL16R8A 4

SN74PAL20L8A 4

SN74PAL20R4A 4

SN74PAL20R6A 4

SN74PAL20R8A 4

SN74PALR19L8 4

SN74PALR19R4 4

SN74PALR19R6 4

SN74PALR19R8 4

SN74PALT19L8 4

SN74PALT19R4 4

SN74PALT19R6 4

SN74PALT19R8 4

SN74PL839 4

SN74PL840 4

4

4

4

'. 4

4

4

4

4

4

4

4

4

4

4

. 4
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4

4
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54174 FAMILIES OF COMPATIBLE TTL CIRCUITS

JANUARY 1984

description

Texas Instruments transistor-transistor-logic (TTL)
family of high-performance bipolar digital integrated

circuits comprises seven distinct series of compatible
product lines. These product lines offer the digital

systems designer a full spectrum of performance

'ranges in order to optimize system cost and perfor
mance. The available choices range from the very high

performance of the Advanced Schottky-clampedt
functions for systems operating typically up to

175 megahertz to low-power functions with power

consumption of only one milliwatt per gate.

Typical characteristics of the seven TTL series offered

are shown in Table I and their respective speed/power

relationships are illustrated in Figure A.

SPEED-POWER RELATIONSHIPS

OF DIGITAL IC FAMILIES*

10 -

5 -

3

2

•54L

:
• 54/74 LS

• 54/74

-

54/74H

• 54/74ALSSTD

- 54/74ALS BUFFER «54/74S

- • 54/74AS STD

•

54/74AS BUFFER

features

tTypi

TABLE I-54/74 FAMILY TYPICAL SSI PERFORMANCE CHARACTERISTICS

2 3 5 10 20

Typical Power Dissipation—mW

FIGURE A

turated logic gate from tho Indicated famillos.

SERIES

GATES FLIP-FLOPS

Spood-Powor

Product

Propagation

Delay Timo

Power

Dissipation

Clock Input

Frequency

Range

54/74 100pJ 10 ns 10 mW tic to 35 MHz

54ALS/74ALS 4pJ 4 ns 1 mW dc to 50 MHz

54AS/74AS 15 pJ 1.5 ns 10mW dcto 175 MHz

54H/74H 132 pJ 6 ns 22 mW dc to 50 MHz

54L 33 pJ 33 ns 1 mW dcto 3 MHz

54LS/74LS 19pJ 9.5 ns 2mW dc to 45 MHz

54S/74S 57 pJ 3 ns 19 mW dcto 125 MHz

EASE OF SYSTEM DESIGN

• Full compatibility provides choice from seven distinct performance ranges

• Broad range of functions are offered in each series
• Diode-clamped inputs are provided on all high-performance functions
• Terminated,controlled-impedance lines are not normally required with TTL

• Low output impedance:

Provides low a-c noise susceptibility
Drives high-capacity loads

FULL COMPATIBILITY IS DESIGNED INTO Tl TTL

• All series are designed for single 5-volt power supply

• All series provide one-volt or greater typical d-c noise margins

• Power dissipation relatively insensitive to operating frequency
• Switching times are guaranteed at full d-c loading

• Compatible with most logic families such as MOS, CMOS

30

c
.o
"+*
CO

E
i-

o

c

"co
d)
c
d)

•integrated SchottkyBarrier diode clamped
transistor is patented by Texas Instruments.

U.S. Patont Number 3.463,975.
Texas
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54174 FAMILIES OF COMPATIBLE TTL CIRCUITS

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

54 FAMILY

74 FAMILY

SERIES 54

SERIES 54H

SERIES 74

SERIES 74H

SERIES 54L
SERIES54ALS
SERIES54AS

SERIES54LS

SERIES74ALS

SERIES74AS

SERIES74LS

WITH DIODE

AND PNP

INPUTS

SERIES 54LS

SERIES 74LS

WITH

EMITTER

INPUTS

SERIES 54S

SERIES 74S
UNIT

Supply voltage, Vqc '«* NoIe " 7 8 7 7 7 V

Input voltage 5.5 5.5 7 5.5 5.5 V

Interemitter voltage (see Note 2) 5.5 5.5 5.5 5.5 V

Off-state (high-level) voltage applied

to open-collector outputs of SSI
circuits (see Note 3)

'06, '07 30

V'16. '17. '26 15

Others 8 7 7 7

High-level voltage applied to a disabled 3-state output 5.5 5.5 5.5 5.5 V

Operating free-air temperature range 54 Family -55 to 125
c

74 Family 0 to 70

Storage temperature range -65 to 150 c

NOTES: 1. Voltage values, unless otherwise notod. are with respect to network ground terminal.

2. This is the voltage betwoon two omltters of a multiple-emitter transistor. This rating applios botweon inputs that go directly into

the same AND or NAND gate in the functional block diagram.

3. Ratings for MSI parts are given on the individual date sheets.

unused inputs of positive-AND/NAND gates

For optimum switching times and minimum noise susceptibility, unused inputs of AND or NAND gates should be

maintained at a voltage greater than Vqh min 'see tables of electrical characteristics), but not to exceed the absolute
maximum rating. This eliminates the distributed capacitance associated with the floating input, bond wire, and package
lead, and ensures that no degradation will occur in the propagation delay times. Some possible ways of handling unused
inputs are:

a. Connect unused inputs to an independent supply voltage. Preferably, this voltage should be between Voh min ancl
4.5 V. Series 54LS/74LS devices with diode inputs may be connected directly to VrjC-

b. Connect unused inputs to a used input if maximum drive capability of the driving output will not be exceeded.

Each additional input presents a full load to the driving output at a high-level voltage but adds no loading at a

low-level voltage.

c. Connect unused inputs to Vqc through a 1-kS2 resistor so that if a transient that exceeds the input maximum
rating should occur, the impedance will be high enough to protect the input. One to 25 unused inputs may be
connected to each 1kS2 resistor. Series 54LS/74LS devices with diode inputs may be connected directly to VfjC-

d. Connect unused inputs to any fixed-high-level compatible output such as the output of an inverter or NAND gate
that has its input(s) grounded. Maximum high-level drive capability of the output should not be exceeded.

1-12
Texas
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

input-current requirements

Input-currentrequirementsreflect worst-case conditionsoverthe specified recommended operating free-air temperature
and Vcc ranges. The table below shows maximum input current requirements and nominal base resistor values for
standard loads in each TTL series. A standard load is defined as an input connected to a single emitter or diode that is
associated with a pull-up resistor having the value indicated in the table. However, some inputs are tied to more than
one input transistor (or diode), or the base-resistor values of some inputs have been changed either to reduce
input-current requirements or to improve performance. Therefore, the input-current requirements may vary. Consult
the electrical characteristics table for the particular device type to determine the input-current requirements of each
input.

STANDARD INPUTS (ONE LOAD)1

SERIES
NOMINAL VALUE OF

INPUT PULL-UP RESISTOR

MAXIMUM HIGH-LEVEL

INPUT CURRENT

MAXIMUM LOW-LEVEL

INPUT CURRENT

54/74 4 kn 40 uA -1.6 mA

54ALS/74ALS 40 kS! 20 uA -0.1 mA

54AS/74AS 8kn 20 uA -0.5 mA

54H/74H 2.8 kn 50 uA -2 mA

54 L*
40 kn 10 uA -0.18 mA

8kn 20 uA -0.8 mA

54LS/74LS*
18 kn 20/iA —0.4 mA

12 kn 20 uA -0.2 mA

54S/74S 2.8 kn 50jiA -2 mA

'Series 54L and 54LS/74LS hovo two difforont types of inputs as shown.

Since low-level input current is primarily a function of the input base resistor, two or more inputs of the same NAND
or AND gate may be tied together and still be considered one load at a low logic level, but at a high logic level, each
input is an additional load.

Currents into input terminals are specified as positive values. Arrows on the d-c test circuits indicate the actual direction

of current flow.

drive capability

TYPICAL FAN-OUT1

LOAD DEVICE

OUTPUT DEVICE
SN74

SN54

SN74ALS

SN54ALS

SN74AS

SN54AS

SN74H

SN54H

SN74LS

SN54LS

SN74S

SN54S

SN74/SN54
Standard 10 80 80 8 40 8

Buffer 30 240 240 24 120 24

SN74ALS/SN54ALS
Standard 5 40 40 4 20 4

Buffer 15 120 120 12 60 12

SN74AS/SN54AS
Standard 12 100 100 10 50 10

Buffer 30 240 240 24 120 24

SN74H/SN54H
Standard 12 100 100 10 50 10

Buffer 37 300 300 30 ir.o 30

SN74LS/SN54LS
Standard 5 40 40 4 20 4

Buffer 15 120 120 12 60 12

SN74S/SN54S
Standard 12 100 100 10 50 10

Buffer 37 300 300 30 150 30

'The tables on this page provido an ovorview o
within each family may vary. Please consult the

manco of Tl's digital logic fan

I Tl data sheet or data book fo

. The electrical characteristic

uploto specifications.

of spociflc devices

C
o

"•£
CO

£
o

"CD
»-

CD
c
CD
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GLOSSARY

TTL SYMBOLS. TERMS, AND DEFINITIONS

INTRODUCTION

These symbols, terms, and definitions are in accordance with those currently agreed upon by the JEDEC Council of the
Electronic Industries Association (EIA) for use in the USA and by the International Electrotechnical Commission (IEC)
for international use.

PART I - OPERATING CONDITIONS AND CHARACTERISTICS (IN SEQUENCE BY LETTER SYMBOLS)

'max Maximum clock frequency

The highest rate at which the clock input of a bistable circuit can be driven through its required sequence
Q) while maintaining stable transitions of logic level at the output with input conditions established that should
CD cause changes of output logic level in accordance with the specification.

CD
'CC Supply current

The current into* the Vrjc supply terminal of an integrated circuit.

'CCH Supply current, outputs high

O The current into* the Vcc supply terminal of an integrated circuit when all (or a specified number) of the
**J outputs are at the high level.

'CCL Supply current, outputs low

The current into* the Vcc supply terminal of an integrated circuit when all (or a specified number) of the
outputs are at the low level.

I|H High-level input current

The current into* an input when a high-level voltage is applied to that input.

I|L Low-level input current

The current into* an input when a low-level voltage is applied to that input.

'OH High-level output current

The current into* an output with input conditions applied that, according to the product specification, will
establish a high level at the output.

lOL Low-level output current

The current into* an output with input conditions applied that, according to the product specification, will
establish a low level at the output.

lOS Short-circuit output current

The current into* an output when that output is short-circuited to ground (or other specified potential) with
input conditions applied to establish the output logic level farthest from ground potential (or other specified
potential).

'OZH Off-state (high-impedance-state) output current (of a three-state output) with high-level voltage applied
The current flowing into* an output having three-state capability with input conditions established that,

according to the product specification, will establish the high-impedance state at the output and with a high-
level voltage applied to the output.

NOTE: This parameter is measured with other input conditions established that would cause the output to
be at a low level if it were enabled.

'Current out of a terminal is given as a negative value.

1-14 . Texas
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GLOSSARY
TTL SYMBOLS, TERMS, AND DEFINITIONS

lOZL Off-state (high-impedance-state) output current (of athree-state output) with low-level voltage applied
The current flowing into* an output having three-state capability with input conditions established that,
according to the productspecification, will establish the high-impedance state at the output and witha low-
level voltage applied to the output.
NOTE: This parameter is measured with other input conditionsestablished that would cause the output to

be at a high level if it were enabled.

V|H High-level input voltage
An input voltage within the more positive (less negative) of the two ranges of values used to represent the
binary variables.
NOTE: Aminimum is specified that is the least-positive value ofhigh-level input voltage forwhich operation C

of the logic element within specification limits is guaranteed. ._

to
V|K Input clamp voltage £

Aninput voltage ina region of relatively lowdifferential resistance that servesto limit the inputvoltage swing. fc-
H-

V|L Low-level input voltage .£
Aninput voltage level within the lesspositive (more negative) of the two rangesof valuesused to represent _
the binary variables. ^.
NOTE: A maximum is specifiedthat is the most-positivevalueof low-level input voltage for whichoperation CD

of the logic element within specification limits is guaranteed. 5"

(D
Voh High-level output voltage

The voltage at an output terminal with input conditionsapplied that, according to the product specification,
will establish a high level at the output.

Vol Low-level output voltage
The voltage at an output terminal with input conditions applied that, according to the product specification,
will establish a low level at the output.

ta Access time
The time interval between the application of a specific input pulse and the availability of valid signals at an
output.

tjis Disable time (of a three-state output)
The time interval between the specified reference points on the input and output voltage waveforms, with the
three-state output changing from either of the defined active levels (high or low) to a high-impedance (off)

state, (tdis = tPHZ °r tpLZ).

ten Enable time (of a three-state output)
The time interval between the specified reference points on the input and output voltage waveforms, with the
three-state output changing from a high-impedance (off) state to either of the defined active levels (high or
low). (ten = *PZH or tPZL).

'Current out of a terminal is given as a negative value.

Texas 1-15
Instruments

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265



GLOSSARY

TTL SYMBOLS, TERMS, AND DEFINITIONS

*h Hold time

Thetimeinterval during which a signal is retained at a specified input terminal afteran activetransition occurs
at another specified input terminal.

NOTES: 1. The hold time isthe actual time interval between two signal events and isdetermined by the
system in which the digital circuitoperates. A minimum value is specified that is the shortest
interval for which correct operation of the digital circuit is guaranteed.

2. The hold time may have a negative value in which case the minimum limit defines the longest
interval (between therelease of thesignal andtheactive transition) forwhich correct operation
of the digital circuit is guaranteed.

Cj tpd Propagation delay time
Thetime between thespecified reference points onthe input andoutput voltage waveforms with theoutput

(D changing from one defined level (high orlow) to theother defined level. (tD(j = tpHL °r *PLH>-

— lPHL Propagation delay time, high-to-low-level output
The time between the specified reference points onthe input andoutput voltage waveforms with theoutput
changing from the defined high level to the defined low level.

3
-X

o

3 JPHZ Disable time (of a three-state output) from high level
qj The time interval between the specified reference points on the input and output voltage waveforms with the
**♦. three-state output changing from the definedhigh level to a high-impedance (off) state
o
3 *PLH Propagation delay time, low-to-high-level output

The time between thespecified reference points ontheinput and output voltage waveforms with theoutput
changing from the defined low level to the defined high level.

*PLZ Disable time (of a three-state output) from low level

The time interval between thespecified reference points onthe input andoutput voltage waveforms with the
three-state output changing from the defined low level to a high-impedance (off) state.

lPZH Enable time (of a three-state output) to high level

Thetimeinterval between thespecified reference points on the input andoutput voltage waveforms withthe
three-stateoutput changing from a high-impedance (off) state to the defined high level.

tpzL Enable time (of a three-state output) to low level

Thetimeinterval betweenthe specified reference pointson the input andoutputvoltage waveforms withthe
three-state output changing from a high-impedance (off) state to the defined low level.

tsr Sense recovery time

The time interval needed to switch a memory from a write mode to a read mode and to obtain valid data
signals at the output.

tSu Setup time

The time interval between the application of a signal at a specified input terminal and a subsequentactive
transition at another specified input terminal.

NOTES: 1. The setup time is theactual time interval between twosignal eventsandis determined by the
system in which the digital circuit operates. A minimum value is specified that is the shortest
interval for which correct operation of the digital circuit is guaranteed.

2. Thesetup time may have a negativevaluein whichcase the minimum limit defines the longest
interval (between the active transition and the application of the other signal) for which correct
operation of the digital circuit is guaranteed.

tw Pulse duration (width)

The time intervalbetween specified referencepoints on the leading and trailing edges of the pulse waveform.
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GLOSSARY

TTL SYMBOLS, TERMS, AND DEFINITIONS

PART II - CLASSIFICATION OF CIRCUIT COMPLEXITY

Gate Equivalent Circuit

A basic unit-of-measure of relative digital-circuitcomplexity. The number of gate equivalent circuits is that number of
individual logic gates that would have to be interconnected to perform the same function.

Large-Scale Integration, LSI

A concept whereby a complete major subsystem or system function is fabricated as a single microcircuit. In this
context a major subsystem or system, whether digital or linear, is considered to be one that contains 100 or more »-
equivalent gates or circuitry of similar complexity. •—

CO

Medium-Scale Integration, MSI £•
la

o
A concept whereby a complete subsystem or system function is fabricated as a single microcircuit. The subsystem or s_
system is smaller than for LSI, but whether digital or linear, is considered to be one that contains 12or more equivalent £
gates or circuitry of similar complexity. •—

CO
I-

Small-Scale Integration, SSI £2
CD

Integrated circuits of less complexity than medium-scale integration (MSI). (rj

Very-Large-Scale Integration, VLSI

The description of any ICtechnology that is much more complex than large-scale integration (LSI), and involves a much
higher equivalent gate count. At this time an exact definition including a minimum gate count has not been
standardized by JEDEC or the IEEE.
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3

EXPLANATION OF FUNCTION TABLES

The followingsymbols are used in function tables on Tl data sheets:

H = high level (steady state)

L = low level (steady state)

t = transition from lowto high level

r*j I transition from high to low level
2 = value/level or resulting value/level isroutedto indicated destination
CD r1 = value/level is re-entered

2L X = irrelevant (any input, including transitions)

3" Z = off (high-impedance) state ofa 3-state-output

q a .. h = the level ofsteady-state inputs at inputs Athrough Hrespectively

2 Qq = level of Qbefore the indicated steady-state input conditions were established
JD Qq complement of Q0 or level of 0" before the indicated steady-state input conditions were established
O Qn level of Q before themost recent active transition indicated by I or t

J L = one high-level pulse

| I = one low-level pulse

TOGGLE each outputchanges to thecomplement of itsprevious level on each active transition indicated by
lort.

If, in the input columns, a row contains only the symbols H, L, and/or X, this means the indicated output is valid when
ever the input configuration is achieved and regardless of the sequence in which it is achieved. The output persists so
long as the input configuration is maintained.

If, in the input columns, a row contains H, L, and/or X together with t and/or I, this means the output is valid when
ever the input configuration is achieved but the transition(s) must occur following the achievement of the steady-state
levels. If the output is shown as a level (H, L, Qq, or Qq). it persists so long as the steady-state input levels and the
levels that terminate indicated transitions are maintained. Unless otherwise indicated, input transitions in the opposite
direction to those shown have no effect at the output. (If the output is shown as a pulse, _| Lor "1 T, the pulse
follows the indicated input transition and persists for an interval dependent on the circuit.)

1 is . Texas
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EXPLANATION OF FUNCTION TABLES

Among the mostcomplexfunctiontab.es in this book are those of the shift registers. These embody most of the
symbols used in any of the function tables, plus more. Below is the function table of a4-bit bidirectional un.versa.
shift register, e.g.. type SN74194.

FUNCTION TABLE

INPUTS .

CLEAR
MODE

CLOCK
SERIAL PARALLEL

OA Qb qc Qd
SO LEFT RIGHT A B C D

X X X X X X X X L L L

X X X X X X Qao Qbo qco Qdo

H H X X a b c (I a b c d

H X II X X X X H QAn QBn QCn

X L X X X X L QAn QBn UCn

H X X X X X QBn QCn QDn H

L X X X X X QBn QCn QDn L

H L L X X X X X X X Qao Qbo qco Qdo

The first line of the table represents asynchronous clearing of the register and says that if clear is low. all four outputs
will be reset low regardless of the other inputs. In the following lines, clear is inactive (high) and so has no effect.

The second line shows that so long as the clock input remains low (while clear is high) no other input ^anyefftct
and the outputs maintain the levels they assumed before the steady-state combination of clear high and cock low w
established. Since on other lines of the table only the rising transition of the clock is shown to be active the econd me
implicitly shows that no further change in the outputs will occur while the clock remains high or on the high-to-low
transition of the clock.

The third line of the table represents synchronous parallel loading of the register and says that if S^«"»*
high then, without regard to the serial input, the data entered at Awill be at output QA. data entered at Bw.ll be at
Qg, and so forth, following a low-to-high clock transition.

The fourth and fifth lines represent the loading of high- and low-level data, respectively, from the shift-right serial input
and the shifting of previously entered data one bit; data previously at QA is now at QB, the previous levels of QB and
QC are now at Qc and QD respectively, and the data previously at QD is no longer in the register. This entry of sena
datt and Ihif, takes place on the low-to-high transition of the clock when S1 is low and SO is high and the levels at
inputs A through D have no effect.

The sixth and seventh lines represent the loading of high- and low-level data, respectively, from the shift-left serial input
and the shifting of previously entered data one bit; data previously at QB is now at QA. the previous levels of QC and
QD are now at QB and QC. respectively, and the data previously at QA is no longer in the register. This entry of sena
dira and shift takes place on the low-to-high transition of the clock when S1 is high and SO ,s low and the levels at
inputs A through D have no effect.

The last line shows that as long as both mode inputs are low. no other input has any effect and. as in the secondI line
the outputs maintain the levels they assumed before the steady-state combination of clear h.gh and both mode mputs
low was established.
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FUNCTIONAL INDEX

POSITIVENAND GATES AND INVERTERS

GATES AND INVERTERS

POSITIVEANDGATES WITH OPEN COLLECTOR OUTPUTS

DESCRIPTION TYPE

TECHNOLOGY

VOLUME
STD

TTL
ALS AS H 1 LS s

'804 • ••• 3

Hex Inverters
04

• • • • • 2

A •
3

•1004 • •

Quadruple 2 Input Gates
'00

• • • • • 2

A •
3

•1000 A •

Triple 3-lnput Gates 10

• • • • • 2

• •
3

•1010 A

Dual 4-lnput Gates
•20

• •

A •
3

1020 A

8 Input Gates •30
• • • • • 2

• • 3

13-lnput Gates •133
• 2

•
3

Dual 2 Input Gales •8003 •

POSITIVENAND GATES ANDINVERTERS WITHOPEN COLLECTOR OUTPUTS

DESCRIPTION TYPE

TECHNOLOGY

VOLUME
STD

Til
ALS as H i s

He. Inverters
05

• • • 2

A
3

•1005 •

Quadruple 2-lnput Gates

•01
• •

• 3

03
• • • 2

A
3

'1003 A

Tnplo 3 Input Gates 12
•

• 3

Dual 4-lnput Gatos 22
• • • 2

A 3

POSITIVE AND GATES

DESCRIPTION TYPE

TECHNOLOGY

VOLUME
STD

TTL
ALS AS H IS S

Hex 2-lnput Gales •808 • .'. 3

Quadruple 2-lnput Gates
08

• • • 2

• •
3

1008 A •

Triple 3-lnput Gates
•11

• • • 2

• •

3
1011 •

Dual 4 Input Gates •21
• 2

• •
3

Triple 4 Input AND NAND •800 A

• Denotes available technology.
• Denotes planned new products.
A Denotes "A" suffix version availablo in tho technology indicated.

DESCRIPTION TYPE

TECHNOLOGY

VOLUME
STD

TTL
ALS AS II IS s

Quadruple 2-lnpul Gates 09
• • • 2

• 3

Triple 3-lnput Gates •15
• • • 2

• 3

POSITIVE OR GATES

DESCRIPTION TYP

TECHNOLOGY

VOLUME
STD

TTL
ALS AS IS s

Hex 2-lnput Gales 832 • A 3

Quadruple 2-lnput Gates '32
• • • 2

• •

31032 -'. •

Tr.ple 4 Input OR NOR 802 A

POSITIVE NOR GATES

DESCRIPTION TYPE

TECHNOLOGY

VOLUME
STD

TTL
ALS AS I LS s

Hex 2-lnput Gates 805 fl) .-. 3

Quadruple 2-lnput Gates
02

'1002

• • • • 2

• •

3
A

Triple 3 Input Gates '27
•

• • 3

Dual 4-lnput Gates with Strpbe '25 •

•

2

Dual 5-lnput Gatos '200

SCHMITTTRIGGER POSITIVE NAND GATES AND INVERTERS

DESCRIPTION TYPE

TECHNOLOGY

VOLUME
SID

III
ALS AS LS s

Hex Invortets
'14 • •

2

'19 •

Octal Inverters 619 •

Dual 4-lnput Positive-NAND
'13 • •

'18 •

Triple 4-lnput Positive NAND •618 •

Quadruple 2-lnput Positive NAND
24 •

•132 • • •

CURRENT SENSING GATES

DESCRIPTION TYPE
TECHNOLOGY

VOLUME
AIS AS IS

Hox •63 • 2

DELAY ELEMENTS

DESCRIPTION TYP
TECHNOLOGY

VOLUME
ALS AS L5

Inverting & Non-Inverting Elements.

2-INPUT NAND Bulfers
•31 • 2

X
<D

•a
c

75
c
o

u
c
3

Li.
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FUNCTIONAL INDEX

GATES, EXPANDERS, BUFFERS, DRIVERS, AND TRANSCEIVERS
AND OR INVERT GATES

DESCRIPTION TYPE

TECHNOLOGY

VOLUME
STO

TTL
ALS AS H I LS s

I- Wldt 4-Input •65 • • •

2

4 Wide 4 2-32 Input 64 •

4 W.de 2-2-32 input •54 •

4 Wide 2-lnput •54 •

4 Wide 2-3-3-2 input •54 • •

Dual 2-Widc 2 Input •51 • • • • •

ANDORINVERT GATES WITH OPEN COLLECTOR OUTPUTS

DESCRIPTION TYPE

TECHNOLOGY

VOLUME
STD

TTL
ALS AS 8

4 Wide 4 2-3-2-lnpul '65 • 2

EXPANDABLE GATES

DESCRIPTION TYPE

TECHNOLOGY

VOLUME
STO

TTL
ALS AS H L LS

Dual 4-lnput Posmve-NOR

With Strooe
•23 •

2

4 Wide AND OR •52 •

4 Wide AND-OR INVERT 53 • •

2 Wide AND OH INVERT 55 • • •

Dual 2 Wide AND-OR INVERT s: • •

DESCRIPTION TYPE

TECHNOLOGY

VOLUME
STD

TTL
ALS AS H

Dual 4 Input 60 • •

2Tuple 3-lnput 61 •

3 2 23 Input AND OR '62 •

BUFFER ANDINTERFACE GATES WITHOPEN COLLECTOR OUTPUTS

DESCRIPTION
TYPE

TECHNOLOGY

VOLUME
STO

TIL
AIS AS LS s

Hex

07 •

2
•17 •

35 A

3
•1036 •

Hex Inverter

06 •

2
16 •

•1005 • 3

Quad 2-lnput Positive-NAND

•26 •

2

'38
• • •

A 3

'39 • 2

: :•-'.: A 3

Quad 2-lnput Positive NOR '33
• • 2

.'• 3

BUFFERS. DRIVERS. ANDBUS TRANSCEIVERS WITHOPENCOLLECTOR OUTPUTS

DESCRIPTION TYPE

TECHNOLOGY

VOLUME
STO

TTL
Al f. AS LS S

Non inverting

Octal Bufteis/Dnvers

'757 A

3

•760 A

Inverting Octal

Buffers. Drivers

'756 A

763 A

Invertrng and Non-Inverting
Octal Butlers'Drivers

'762 A

Non Inverting Quad Transceivers

Inverting Quad Transceivers
•759 A

'758 A

GATES, BUFFERS. DRIVERS. ANDBUSTRANSCEIVERS
WITH 3-STATE OUTPUTS

DESCRIPTION TYPE

TECHNOLOGY

STD

III
ALS AS IS S VOLUME

Non Inverting

Octal Butters/Drivers

•2*1
• • 2

A • 3

'244
• • 2

A • 3

'466
• 2

A 3

•487
• 2

A 3

'541
• 2

A

3
•1241' A

t:'-:••. • A

Inverting Octal

Butters/Drivers

231 •

•240
• • 2

A • 3

-466
• 2

A 3

•468
• 2

A 3

540
• 2

A

3
•1240« •

Inverting and Non-Inverting
Octal BullersDnvers

•230 •

Octal Transceivers
245

2

A A

3
•1245 •

Non inverting

Hex Butlers Drivers

•365
••- A 2

A 3

367
« A 2

A 3

Inverting

Hex Butlers'Dnveis

•366
•'. A 2

A 3

'368
A A 2

A 3

Quad Burtors/Dnvcrs

with Independent

Output Controls

125 • A

2
•126 • A

•125 •

426 •

Non-Inverting

Quad Transceivers

•243
•

3A •

1243' A

lnv.rt.no

Quad Transceivers

•242
• 2

A •
3

1242' A

Quad Transceivers with Storage 226 •

2 I
1 2-lnsut NAND Gate •134 •

Controller and Bus Driver

lor 8080A System •428 •

50-OHM/75-OHM LINE DRIVERS

DESCRIPTION TYPE

TECHNOLOGY

VOLUME
STD

TTL
ALS AS s

Hex 2-lnput Positi e-NAND '804 • A

3
Hex 2 Input Positi e NOR •805 • • •

Hex 2-lnput Positi e-AND BOB • A

He, 2 Input Pos.Ii e-OR b; • • A

Quad 2-lnput Posi vc-NOR 128 •

2Dual 4-lnput Posit vo-NAND •140 •

•Denotes available tchnology.
ADenotes planned new products.
* Denotes very lowpower.
A Denotes"A" suffixversionavailablo in the technology indicated.
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FUNCTIONAL INDEX

BUFFERS. DRIVERS, TRANSCEIVERS, AND CLOCK GENERATORS

BUFFERS, CLOCK/MEMORY DRIVERS

DESCRIPTION

TECHNOLOGY

VOLUMETYPE
STD

TTL
ALS AS H LS S

Hex 2-lnput Positivo NAND •804 • A

3

Hex 2-lnput Positive NOR •805 • A

Hex 2-lnput Positive AND '808 • A

Hex 2-lnput Positive-OR •832 • A

Hex Inverter •1004 • •

Hex Buller
'34 A •

•1034 • •

Quad 2-lnput Positive-NAND
•37

• • • 2

A
3

•1000 A •

Quad 2-lnput Positive-NOR

'28
• • 2

A

3

'1002 A

•1036 •

Quad 2-lnput Positivo-AND •1008 A •

Quad 2-lnput Positive-OR •1032 A •

Triple 3-lnput Posilivo-NANO •1010 A

Tnp'e 3 Input Positive AND •1011 A

Tuple 4-lnput AND-NAND •800 A

Triple 4-lnput OR NOR •802 A

Dual 4-lnput Positive NAND
•40

• • • • 2

A
3

•1020 A

Line Duver/Memory Orivcr

with Series Damping Resistor
•436 •

•

2

•437

BI/TRI DIRECTIONAL BUS TRANSCEIVERS AND DRIVERS

DESCRIPTION

TYPE

OF

OUTPUT
TYPE

TECHNOLOGY

VOLUMEALS AS S

Quad with Bit Direction 3 State •446

2

Controls 3 Stato •449

Quad Tridiroction

OC •440

OC •441

3 State •442

3-Stato '443

3-State 444

OC •448

A-tV. wWl Storatje 3-Stato 226 •

Controlw and Bus Driver lor 8080A Svstems •428 • 4

OCTAL BUS TRANSCEIVERS/MOS DRIVERS

DESCRIPTION TYPE

TECHNOLOGY

VOLUME
STD

TTL
ALS AS LS s

Inverting Outputs. 3-State
•2620 A

3
'2640 A

True Outputs, 3-State
•2623 A

•2640 A

re Denotes available technology.
A Denotes planned new products.
A Denotes "A" suffix version availablo in the technology indicatod.

OCTAL BI/TRIDIRECTIONAL BUSTRANSCEIVERS

TYPE

or

OUTPUI

TECHNOLOGY

VOLUME
DESCRIPTION TYPE ALS

12 mA/24 mA/48 mA/04 rnA

Sink, True Outputs

3 State
•••

2

OC 621
.'. 3

2

Low 3-SUM •623
.-. 3

2

OC. 3 Stale •639
••- 3

2

3-Stau 652
A 3

2

OC. 3 State •6S4
A 3

2

Power

OC 1621 A

'

asute 1623 A

OC. 3 Slate 1639 A

12 mA/24 m/V4B mA.'64 mA

Sm«. Inverting Output*

low

Power

3 SllH •620
A •

2

OC 622
A A 3

2

OC. 3-Slete 038
A a 3

:

3 State 651
A • 3

OC. 3 State •853
A 3

2

Very low

Power

3 Stilt 1620 A

3
OC 1622 A

OC 3 State I63B A

12 mA/24 mA,48 nuV64 mA

Sm« True Outputs

LOW

Power

OC •841
A •

2

JStele 645
--. • -!

2

Varv low

Power

OC 1641 A

>3 St.ir 1645 -'-

12 mA/24 mA/48 mA/64 mA

Sink Inverting Outputs

low

Power

3 State •640
A •

2

OC 642
A • 3

2

Verv Low

Power

3 Start. •1840 A

3CC 1642 A

12 mA/24 mAl48 mA/64 mA

Sin*. True and

Inverting Outputs

low

Power

JState 843
A •

2

OC 644
A a 3

2

Very Low

Power

3State 1643 A

3OC 1644 A

Registered with Multiple"

12 mA/24 mA.48 mAl64 mA

True Outputs

3 Stale 646
A •

2

OC •647
A 3

2

Registered with V • ; r..- !

12 mA/2« mAi48 mA/64 mA

Invening Outputs

3 State MB
A * 3

2

OC 649
A 3

2

Urn,,.... Transceiver/
3 Stele

077 A

•852 A 3

Port Controllers
066 A

X
0)

•a
c

"(5
c
o

"•3
O
c
3
li
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FUNCTIONAL INDEX

FLIP-FLOPS

DUAL AND SINGLE FLIP-FLOPS

DESCRIPTION TYPE

TECHNOLOGY

VOLUME
STD

m
ALS AS 11 L LS s

Dual J-K Edge Triggered

•73 A

2

•76 A

'78 A

103 •

106 •

•107 A

108 •

'109
• ••

• a 3

'112
A a 2

A A 3

•113
A a 2

A A 3

114
A a 2

A A 3

Single J-K Edge-Triggered

•70 •

2

'101 a

102 a

Dual Pulse Triggered

•73 a a

•76 a

78 a •

•107

Single PuiseTnggered

•71 a a

•72 a a

104

•105

Dual J-K with Data

Lockout
•| 1 1

Single J-K with Data

Lockout
•110

Dual D Type
a a A a

• • 3

"Denotes available tchnology.
^Denotes planned new products.
A Denotes "A" suffix version available in the technology indicated.

QUAD AND HEX FLIP FLOPS

DESCRIPTION
NO OF

FFs
OUTPUTS TYPE

TECHNOLOGY

VOLUME
STD

TTL
ALS AS LS S

DType

6 Q
174

• a a 2

• a 3

•378 •

2

4 Q. Q

171 •

175
• a a

• • 3

379 •

2
JK 4 0

'276 •

376 •

OCTAL. 9 BIT. AND 10 BIT DTYPE FLIP FLOPS

DESCRIPTION
NO OF

hits
OUTPUT TYPE

TECHNOLOGY

VOLUME
STD

TTL
ALS AS LS S

True Data Octal
3 State 374

a a 3

a a 2

3 Stato 074 a •

3

True Data with Clear Octal

2 State •273
a

• a 2

3 State 676 a a

33 State 874 a a

3 State 878 a a

True with Enable . : • 2 Stato 377 a 2

Inverting Octal

3 State 534 a a

3

3 State •564 •

3-Stato 576 a a

Inverting with Clear Octal
3 State '577 • a

3-State '879 • a

Invening with Preset Octal 3-Suti a 7,-, • a

Octal 3 State •825 A

Inverting Octal 3-State 826 A

True 9-Bit 3 State •823 A

Inverting 9B.I 3 State 824 A

True) 10 Bit 3-State ;- ' a

Inverting 10-Bit 3-Staic 822 a
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FUNCTIONAL INDEX

LATCHES AND MULTIVIBRATORS

QUAD LATCHES

DESCRIPTION OUTPUT TYPE

TECHNOLOGY

VOLUME
STD

TTL
ALS AS 1 LS

Dual 2-Btt

Transparent

2 State •75 • a a

2
2-State •77 • • a

2 State •375 a

S R 2 State 279 • A

RETRIGGERABLE MONOSTABLE MULTIVIBRATORS

DESCRIPTION TYPE

TECHNOLOGY

VOLUME
STD

TTL
ALS AS IS L

Single

•122 • a a

2

130 •

-••::• a

123 • a a

423 •

•Denotes available technology.
•^Denotes planned new products.
A Denotes "A" suffix version available in the technology indicated.

OCTAL. 9-8IT. AND 10 BIT LATCHES

DESCRIPTION
NO OF

BITS
OUTPUT TYPE

TECHNOLOGY

VOLUME
STO

TTL
ALS AS IS S

Transparent Octal
3-State

•268 •

2

"373
a a

•
3

3-Slate 573 •

Dual 4-Bit

Transparent
Octal

2 State 100 •
2

2 State •116 •

3-Slate 873 a

Inverting Transparent Ocial

3State •533 •

3

3 StJtl! •563 •

3 St.ito 580 •

Dual 4 Bit

Inverting Transparent
Octal 3-State '880 •

2-lnput Multiplexed Octal

3 State '604

2

OC 605

3-Stltt •606

OC 607

Addressable Octal 2-State 259
•

A 3

Mull. Mode Bullcied Octal 3 Slate 412 a 2

True Octal 3-State •845 A A

3

Inverting Octal 3-State 846 A A

True 98it 3 State 843 A A

Inverting 9 Bit 3-StaH •844 A A

True 10-Bil 3 State •841 A A

Inverting 10 Bit 3-State '842 A A

MONOSTABLE MULTIVIBRATORS WITH SCHMITT TRIGGER INPUTS

DESCRIPTION TYPE

TECHNOLOGY

VOLUME
STD

TTL
ALS AS LS S

Single 121 •
2

D ..•! '221 • •

X
0)

•a
_c

"cc
c
o
+3
o
c
3

Texas
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FUNCTIONAL INDEX

REGISTERS AND PROGRAMMABLE LOGIC ARRAYS

SHIFT REGISTERS

DESCRIPTION

NO

BITS

Moon

TYPE

TECHNOLOGY

' s

<

0
-

STO

m
AIS AS I u S VOLUME

S-go PiotecT.ec,
• • • 312

P»f*II»Iln.

PalfJllolOul.

Bid •>tect tonal

8

• • • • i M • 2

•

X
* *

'299
.

• A 3

* * • •

'323
2

> A 3

* » * • •

194
• • J

a 3

•"'•'• Z -:

Reg-sie'ed

Outo-jii

-

« « • *
•671

» - « n 672 7

Pafdael In

Pa>«flel Out

e
• • • 199 •

s • • 96 • .

•

* * 95
A • a 1

A 3

' • 99 •

7• • • 178 •

• • •
•173 •

• •

195
• A • 7

A J

• •

295 g 2

• •

395
--. 2

A 1

5-?'i*l I"

Pvaftti-Out

16
• • • 673 e

3

8
•

164
• • a

A
•

P*r*ll«l In.

Sent! Out

16
• • • 674 .

2

•

» •

• I

A

• • «

• • 2

A 3

Banal in. 9
• 91 e •

2
' -•

' • •

94
•

SHIFT REGISTERS WITH LATCHES

DESCRIPTION

NO

OF

BITS

OUTPUTS TYPE

TECHNOLOGY

VOLUME
ALS AS IS

Parallel-In, Parallel Out

with Output Latches
4

3 State 671

2

3 State •672

Serial In. Parallel-Out

with Output Latches

16 2 Stato 673

8

Butlered •594

3 State '595

OC S9C

OC 599

Parallel In. Serial Out.

with Input Latches
8

2 State 597

3 State •689

Parallel 1 0 Ports with

Input latches. Multiplexed

Serial Inputs

8 3 State '598 •

SIGN PROTECTED REGISTERS

DESCRIPTION

NO.

OF

BITS

MOOES

TYPE

TECHNOLOGY

VOLUMEs i
9

r
ALS AS LS

Sign Protectee!Register 8 • X >• •322 A 2

•Denotes available technology.
*•Denotes planned new products.
A Denotes "A" suffix version available in the technology indicated.
B Denotes "8" suffix version available in the technology indicated.

REGISTER FILES

DESCRIPTION OUTPUT TYPE

TECHNOLOGY

VOLUMESTD

TTL
ALS AS LS

3 State •172 •

24 Words x 4 Bits
OC 170 • •

3 State 670 •

Dual 16 Words x 4 Bits 3 Slate 870 A
33 State •871 A

OTHER REGISTERS

DESCRIPTION TYPE

TECHNOLOGY

VOLUMESTD

TTL
ALS AS L LS s

Quadruple Multiplexers

with Storage

•98 •

2

298 • •

•39&'9 a

8 Bit Universal Shift

Registers
•299

• •

• A

Quadruple Bus Butler

Registers
•173 • A

2
Octal Stoiagc Register •396

•

PROGRAMMABLE LOGIC ARRAYS

DESCRIPTION INPUTS
OUTPUTS TYPE

NO

no or

PINS
VOLUME

NO TYPE

Fi.eo OR Affjyi

..

8 Aci,..lo. PAiteu

20

'

1

Reg.ste.ed

PALItftl

6 pal tens

4 PALietM

19 Registered

A

8 Acti.o low PAIHI9L8

24
8

Registered

PALmma

6 PALAiSM

4 PAIHI9B4

A

8 Aen.elev "'All 19111

24
8

Registered

PA1119R8

•: PALTI9M

4 PAirtgru

20

A

8 Active low 1 ••-'.. -.-.

24
8

Reg-ste.ad

PAL20R8

6 PAL20R6

4 PAL20R4

F«eld Prog*»mn.*bl«

1**32-6 logic Airayi » »

3 SteM P13J9

24
OC PIS40

2-8 Texas
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FUNCTIONAL INDEX

COUNTERS

SYNCHRONOUS COUNTERS - POSITIVE EDGE TRIGGEREC

DESCRIPTION
PARALLEL

LOAO

TECHNOLOGY

VOLUMETYPE STD

TTL
ALS AS I IS S

Decade

Sync •160
• A 2

A A 3

Sync •162
a A a 2

A A
3

Sync 560 A

Sync MR a

2
Sync •:•:<:• a

Sync 692 a

Decado UplDown

Sync 168
II a

A A 3

Async •190
• • 2

• 3

Async 192
• a • 2

•
3

s, 568 A

Sync '696 a

2

Sync •G? = a

Decade Rale 1

Multiplor. N10

Async

Set-to 9
•167 •

4 Bit Binary

4-Bit Binary

Up'Down

Sync •161
• •'•

A A 3

Sync 163
a •: a 2

A A

3
Sync 561 A

Sync 669 a

2
Sync 691 a

Sync 693 a

Sync •169
B a

A A 3

Async •191
• • 2

• 3

Async •193
• a • 2

•

3
Svnc 569 A

Sync 697 a

2
Sync 699 a

ti Hi! Rin.iry I

Rate Multiple!, N2
•97 •

8 Bit Up'Down
.-. t n .-i,-; •

3
Sync CIR '869 a

•Denotes available technology.
4*Donotos planned new products.
A Denotes "A" suffix version available in the technology indicated.

B Denotes "B" suffix version available in the technologv indicated.

ASYNCHRONOUS COUNTERS IRIPPLE CLOCKI - NEGATIVE-EDGE TRIGGERED

DESCRIPTION
PARALLEL

LOAD
TYPE

TECHNOLOGY

VOLUMESTD

TTL
ALS AS L LS s

Decade

Set 1. a •90 A a

2

'68

Yos •176 •

Yes 196 a a

Set-to-9 •290 •

4 Bit Binary

None 93 A a

•69

Yes 177 •

Yes •197 • •

None •293 •

Divide by-12 None •92 A

Dual Decade
None •390 •

Soi-to-9 '490 •

Dual 4 Bit Binary None 393
•

8 BIT BINARY COUNTERS WITH REGISTERS

DESCRIPTION

TYPE

OF

OUTPUT

TYPE

UOir.OlOGY

VOLUME
ALS AS LS

Parallel Register

Outputs

3 State 690 •

2
OC •591 a

Parallel Register Inputs 2-State '592 a

Paulirl l 0 3 State 593 a

FREQUENCY DIVIDERS. RATE MULTIPLIERS

DESCRIPTION TYPE

TECHNOLOGY

VOLUMESTD

TTL
ALS AS IS

50 10-1 Fiequency Divide! 56 •

2
CO 10 1 Fri ,..,."• ., I).. :- • •57 a

60 Bit Binary Rate Multiplier. 97 a

Oecado Rate Multiplier. •167 •

X
o

-o
_c

15
c

#o

o
c
3

Texas
Instruments

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265

2-9



-n
c
3
O
r-f

o"
3

SL

5"
o.
CD
X

FUNCTIONAL INDEX

DECODERS, ENCODERS, DATA SELECTORS/MULTIPLEXERS AND SHIFTERS
DATA SELECTORSiMULTIPLEXERS

DESCRIPTION

TYPE

OF

OUTPUT

TYPE

TECHNOLOGY

VOLUMESTD

lit
ALS AS L IS S

16 To 1

2 Stale 150 • 2

3 State 250 A

33 State •850 A

3 State 851 A

Dual 8 To 1 3 State •351 •

2

8 To 1

2 State 151
A • a

a a 3

2 State 162 A

2

3-State 251
• a

• A 3

3 Stale 354

2

2 State 355

3 State 356

OC 357

Dual 4 To 1

2 State 153
• • a

• • 3

3 State •253
a 2

• a 3

2 State •352
2

a a 3

3 State •353
2

• a 3

Octal 2 To 1 with Storage

3 State 604

2

OC • •

3 Slate '60S

OC • 01

Quad 2 To 1 with Storage

2 State J-, a

2 State •298
• 2

A 3

2 State 39B

22 State 399

Quad 2 To 1

2State 157
• a a

3

2 State 158
a a 2

-•

3 Stale 257
••• a 2

3

3 State 258
•

a 2

36 to 1 Universal

Multiplexer
3 State 857

•Denotes available technology.
^Denotes planned new products.
A Denotes "A" suffix version available in the technology indicated.
B Denotes "B" suffix version available in the technology indicated.

DECODERS DEMULTIPLEXERS

DESCRIPTION

TYPE

OF

OUTPUT

TYPE

TECHNOLOGY

VOLUMESTD

TTL
AIS AS L LS S

4 To 16
3 State 154 a a

2

DC •159 •

4 lo 10 BCD To Drcim.il 2 State •42 A • a

4 To 10 Excess 3 To

Decimal
2 Slate '43 A a

4 To 10 Excess 3 Gray

To Decimal
2 State •44 A a

3 To 8 with Address.

i .in t..-. 2-Staie

131 a A
3

•137
• A

a 2

3ToB
2-Siate 138

• A 3

a a 2

3 State : 3 A

3

Dual 2 To 4

2 Slate 139
A a

A a

22 State 155 • A

OC 156 • a

Dual 1 To 4 Decoders 3 State 539 A 3

CODE CONVERTERS

DESCRIPTION TYPE

TECHNOLOGY

VOLUMESTO

TTL
S

6 Lino BCD lo 6 Line Binary. Or 4-Lme to 4 Line

BCD 9VBC0 10s Converters
•184 •

2

6 Bit Binary to 6 Bit BCD Convenors 185 A

BCD to Binary Converters •484 A
4

Binary to BCD Converters 485 A

PRIORITY ENCODERS REGISTERS

DESCRIPTION TYPE

TECHNOLOGY

VOLUMESTO

TTL
ALS AS IS

Full BCD 147 • •

2
C.iscadablo Octal 148 • •

C.iscadatile Octal v\ His 3 Sla e Outputs 348 •

4 Bil Cascadatilc w in Regis e.s 278 a>

DESCRIPTION OUTPUT TYPE

TECHNOLOGY

VOLUMESTD

TTL
ALS AS L LS S

4 B,t Shilter 3 State 350 • ."'

Parallel 16 Bit

Multi Mode

Barrel Shilter

3 State 897 A 4
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FUNCTIONAL INDEX

DISPLAY DECODERS/DRIVERS, MEMORY/MICROPROCESSOR CONTROLLERS,
AND VOLTAGE-CONTROLLED OSCILLATORS

OPEN COLLECTOR DISPLAY DECODERS /DRIVERS

DESCRIPTION

OFF STATE

OUTPUT

VOLTAGE

TYPE

TECHNOLOGY

VOLUMESTD

TTL
AIS AS L LS

BCD To Decimal

30 V •45 •

2

60 V 141 •

15 V 145 • a

7 V 44i a

BCD To Seven Segment

30 V •46 A a

16 V : • A a a

5 6V •48 • a

5 5V 49 • a

30 V 246 •

15 V 247 • a

7 V 34 7 a

7 V -.-•. •

5 5V 24H • a

5 5V 249 • a

OPEN COLLECTOR OISPIAY DECODERS/DRIVERS WITH COUNTERSiLATCH

DESCRIPTION TYPE

TECHNOLOGY

VOLUMESTD

TTL
ALS AS

BCD Counters Bit latch'BCD To Decimal

Oecoder/Dnver
•142 •

2

BCD Counter/4-B.t

latch/BCD To Seven Segment

Oecoder.Lad Driver
143 •

BCD Counter/4-Bit

Latch BCD-To-Seven Segment

Decoder/Lamp Driver
144 •

VOLTAGE CONTROLLED OSCIllATORS

DESCRIPTION

TYPE

TECHNOLOGY

VOLUMENo

•- co s

COMPl

*our
ENABLE

RANGE

INPUT
•W

'max
MH»

LS S

Single Yes •-.--. Yes No 20 624

2

Single Yes Yes .. .. -. 20 •628

Dual No Yes Yes •In 60 •124 •

Dual Yes Yes No No .•u 626

Dual No No N i No 20 '627

Dual No Yes Yes No 20 •629

MEMORY MICROPROCESSOR CONTROLLERS

TYPE
TECHNOLOGY

VOLUME
ALS AS IS S

Syslorn Controllers For 8080A •428 a

4
System Controller. Universal '482 •

System ControBtts. Universal 890 A

lor For 888. '8891 891 A

Memory

Refresh

Controllers

Transparent.

Burst Modes

4K. 16K 600 A

2

64K 601 A

Cycle Steal.

Burst Modes

-. • • • -. 602 •

64* '603 ••

Memory Cyclo Controller 608

Memory Mappers
3 State 612

OC 613

Memory Mappers

With Output UtGhaj

3 State '610

OC •611

Mull. Mode Unties 'BOBOA .Viii-i.i- ,,,-s •412 •

CLOCK GENERATOR CIRCUITS

DESCRIPTION TYPE

TECHNOLOGY

VOLUMESTD

TTL
ALS AS LS S

Ouadruplo Complementary-Output

Logic Elements
265 •

2

Dual Pulse Synchronirers/Diiveis •120 •

Crystal Controlled Oscillators
•320

321

Digital Phase Loch Loop 297

Programmable Frequency

Dividers Digital Timers

292

294

triple 4 Input ANO NAM) Drivers '800 A
3

Tuple 4 Input OR/NOR Drivers so: A

Dual VCO 174 a 2

RESULTANT DISPLAYS USING '46A. '47A. '48. '49. 'L46. 'L47. "LS47, 'LS48. LS49, 'LS347

1 1 1 1 Zl II i I l l—1 o
ZJ

l_l IZ l_

0 12 3 4 5 6 7 8 9 10 11 12 13 14

RESULTANT DISPLAYS USING '246. '247. '248. '249. 'LS247. 'LS248. 'LS249. 'LS447
—. .

1 | 1 L_ _l 1 1 IZI 1 i__l _l IZ _l l_

2 3 4 5 6 7 8 9 10 11 12 13 14

RESULTANT DISPLAYS USING '143. '144

m
i i

i
i

i
i_

—i
_i

i i

i

i

_i
i—
IZI

~~i
i

i—i
i_i

IZI
_l

•Denotes available technology
^Denotes planned new products.
A Denotes "A" suffix version availablo in the technology indicated.

X
<D

•D
_C

"3
c

eo

u
c

3
LL
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FUNCTIONAL INDEX

ARITHMETIC CIRCUITS, ERROR DETECTION CIRCUITS, AND PROCESSOR ELEMENTS
4 BIT COMPARATORS

DESCRIPTION

TYPE

TECHNOLOGY

VOLUMl
P 0 P -0 P- 0 OUTPUT

OUTPUT

ENABLI TTl
ALS AS L IS I

Ye, v., -. 7 Slate Yes as
• * * •

.

8 BIT COMPARATORS

DESCRIPTION

TYPE

TICHNtXOCV

VOLUMC
INPUTS P 0 P 0 P>0 p>o OUTPUT

OUTPUT

ENABLE
ALS AS is

iOUl

PuBUp

Yes No No NO OC ve. S18 e

3'. Ve. -. -. 2 Sine v.. 120 e

No Vei No No OC .e. 'j.'2 •

Ye. No •i '. . :• ••• No 682 a

2
Ve, No vex No OC No 683 •

Standard

Ye, No No '. OC Ye-. SI9 •

1
-. Vex No -.-, 2 Slate Ye, S21 e

,, No Vex No J Stan No 684 e

2
Ye, No vex No OC V. 68i .

Vr. No Ve, No 2 State Ye, 6B6 •

ve. No vex No OC Ye, •

No Ve. No ve. 2 State Y„ '688
• 3

a 2

No ,., NO No OC Y„ '689
• .1

• :

LetcheO
NO NO Vet Vas 2 State Yes 88S •

3

P anrt 0
Vet No v.. Yes Letcheo Y„ 866 •

ADDRESS COMPARATORS

DESCRIPTION
OUTPUT

ENABLE

LATCHED

OUTPUT
TYPE

TECHNOLOC.Y
VOLUME

ALS AS

16-Bit to 4 Bit
Yes 677 •

3
Yes 678 A

12 Bil to 4 Bit
Yes •679 •

Yes •680 A

PARITY GENERATORS/CHECKERS.

ERROR DETECTION AND CORRECTION CIRCUITS

NO

OF

BITS

TYPE

TECHNOLOGY

VOLUMEDESCRIPTION STD

TTL
ALS AS LS S

Odd Even Parity

Generates Checkers

8 180 •

2

9 •260
• •

A 3

9 286 A 3

Parallel Error

Deteclion/Correction

Circuits

3 State 8 636 a

2
OC 8 637 •

3 State 16 630 •

OC 16 631 •

i Slate 32 632 •

3
OC 32 •633 A

3 Sum 32 634 A

OC 32 635 A

TUSE PROGRAMMABIE COMPARATORS

DESCRIPTION TYPE

TECHNOLOGY

VOLUMESTD

TTL
.MS AS LS S

16 Bit Identilv Comparator 526 A

3
12-Bit identity Comparator 528 A

8 8.t Identity Comparator

and 4-B-t Comparator
527 A

•Denotes available tchnology.
"Denotes planned now products.

A Denotes "A" suffix version available in the technology indicated.

PARALLEL BINARY ADDERS

DESCRIPTION TYPE

TECHNOLOGY

VOLUMESTD

TTl
ALS AS H LS S

' -i:i G tie • •80 •

2

2 Sit •82 •

4-Bit
'83 A A

283 • • a

Dual 1 Bit Carry Save 183 a a

ACCUMULATORS. ARITHMETIC LOGIC UNITS.

LOOK AHEAD CARRY GENERATORS

TYPE

TECHNOLOGY

VOLUMEDESCRIPTION STD

TTL
ALS AS LS S

4 Bit Parallel Binary Accumulators
•281 •

2'681 a

4-Bit Arithmetic Logic Units

Function Generators

181
• • a

A 3

'381
A

2
•

'881 A 3

4 Bit Anthmet-C logic Unit

with Ripple Carry
382 • 2

Look-Ahead Carry

Generators

16 Bit
182

• a 2

A

3
282 A

32B.I as; a 3

:.JJ Se-U -Vr;... Sutitl.. 1 • 385 a 2

4 Bit Slice Elements •481 a •

4
--- A

A

MULTIPLIERS

DESCRIPTION TYPE

TECHNOLOGY

VOLUMESTD

TTL
ALS AS LS s

2 Bit by 4 Bn Parallel Bmeiy Multipliers 261 a

2

4 Bit-bv 4 Bit Parallel Binary Multipliers

274 a

284 •

286 •

25 MHj 6 Bit Binary Rate Multipliers 97 •

2 5 MHi Decade Rate Multipliers •167 •

8 Bit K 1 B.l 2 5 Complement Multipliers •- • a

16 Bit Parallel Multiplier •1616 A 4

OTHER ARITHMETIC OPERATORS

DESCRIPTION TYPE

TECHNOLOGY

VOLUMESTO

III
ALS AS H L LS s

Quad 2 input Exclusive OR

Gates with Totem-Pole

Outputs

'86
• • A « 2

A 3

'386 A

2

Quad 2 Input Exclusive OR

Gates with Open Collectoi

Outputs

136 a •

Ouad 2-lnput Exclusive

NOR Gate,
'266 •

Quad Exclusive OR-NOR

Gates
•135 a

4 Bit True Complement.

; , .
•87 a

BIPOLAR BIT SLICE PROCESSOR ELEMENTS

DESCRIPTION

CASCADABIE

TO

N BITS

TYPE

TECHNOLOGY

VOLUME
ALS AS LS S

4 Bit Slice Yos 481 a a

4

8 Bit Slice
Yes 888 A

.. -. ..,.:, 4
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FUNCTIONAL INDEX

MEMORIES

USER PROGRAMMABLE READ ONLY MEMORIES IPROMs)

STANDARD PROM'S

DESCRIPTION TYPE ORGANIZATION
TYPE

OUTPUT
VOLUME

I6K B.I Arrays
A TBP2BS165 8B 1 Si in-

4

TBP28S166 : .'. BB 3 State

8K B.1 Arrays

TBP24S8I 2048W 48 3 State

1BP24SA81 2048W 4B OC

TBP28S86A 1024W 8B 3 State

TBP2BSA86A 1024W 8B OC

A I024W 8B 3 State

4K Bit Arrays.

TBP28S42 512W 8B 3 State

T8P28SA42 512W 8B OC

A I8P2BS45 512W ea 1 Stan

TBP28S46 5I2W 8B 1 St.tli

TBP28SA46 512W 8B OC

llll . .'.V. 1 I024W 4B 3 Stale

TBP24SA4I I024W 48 OC

IK Bit Arrays
TBP24SIO 256W 48 3 Stoli-

TBP24SA10 266W 4B DC

256 Bit Arrays
TBP18S030 32W 8B 3 State

TBPI8SA030 32W 88 OC

LOW POWER PROM I

DESCRIPTION TYPE ORGANIZATION
TYP!

OUTPUT
VOLUME

16K Bn Arrays
A TBP281165 2048W • BB 3 Slate

4

A TBP2BL166 2048W • 8B 3 State

8K Bit Arrays
A TBP2BLB5A 1024V; • 8B 3 State

TBP28L86A I024W • 8B 3Stole

4K Bit Auays

TBP28L42 512W . 8B
'

A TBP28L46 512W • 8B 3 :,- it.

rBP?RL46 512W • 8B 1 St.it.

2K Bit Auays
TBP28L22 3C ' 8E .1 Stan

TUP281A22 256W » 8B OC

• Denotes available lechnology.
A Denotes planned now products.

A Denotes "A" suffix version available in the technology indicated.

READ ONLY MEMORIES IROM'i

DESCRIPTION ORGANIZATION

TYPE

OF

OUTPUT

TYPE

TECHNOLOGY

VOLUMESTD

11L
ALS AS S

1024 B • A.i -,-. 2 56 -1 OC IH •

*.'! 6 e • A•-,, . 32 • 8 OC •86 A

RANDOM ACCESS READ WRITE MEMORIES IRAM t

DtSCRIPTION ORGANIZATION

TYPE

OF

OUTPUT

TYPt

TECHNOLOGY

VOLUMESTO

TTL
Alt AS IS 8

2S6 Bit Ana., 2sg • t
} State 201 •

>

OC .101 a

64 Bit Anay, 16 • 4

OC 89 •

3 Slate 1 "1 A '1

3 State •219 A

OC .' • -- B

OC 319 •••

16 Bit Multiple Port

Reg..te. Fas
e - i 3 State 172 •

3

16 8.1 Reaote. r-le 4.4
OC 170 • e

3 Sine 670 a

Dual 64 6.1

Reamer F4e»
16 • 4 3 State

B70 •

'B71 •

FIRST IN FIRST OUT MEMORIES 'FIFO'S!

DESCRIPTION

IVPt

or

OUTPUT

TYPC

TECHNOIOGY

VOLUME
MS -,, IS LS

Aiynih'<yvou» 16 • 5 3 State 721. a

*

3 State 222 a

3 Stale 274 •

OC a

OC ..-"
•

X
<D

TJ
c

"(5
c
o

o
c
3

LL
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QO
QUADRUPLE

2-INPUT

POSITIVE-NAND

GATES

typical performance

TYPE POWER DELAY

00 lOmW HI m

ALSOOA 1.25 mW 3.5 m

ASOO 8 n '.V 3n>

'HOO 22 mW Grti

'LOO 1 mW 33 n«

'LSOO 2mW 95 m

•soo 19mW 3ni

logic symbol1

1A M1 &

is—i22_
K, 13)

2A-^J
-n (51

\ (6)

3A—121—
\ (8)

3D l10)

1A t12'

in <13)

SN5400 (J.FH)

SN54ALS00A (J.FH)

SN54AS00 (J.FH)

SN54H00 (J)

SN54L00 (J)

SN54LS00 (J.FH)

SN54S00IJ.FH)

SN7400(J,N)

SN74ALS00A (N.FN)

SN74AS00(N,FN)

SN74H00 (J,N)

SN74LS00 (J.N.FN)

SN74S00 (J.N.FN)

positive logic: Y = AB

01 typical performance

TYPE POWER DELAY

'01 10 mW 22 ns

'ALSO. 1.28 mW 16 ns

'H01 22 mW 8 ns

'LS01 ? nt'.V 16 ns

QUADRUPLE

2-INPUT

POSITIVE-NAND

GATES WITH

OPEN-COLLECTOR

OUTPUTS

SN5401 (J.FH)

SN54ALS01 (J.FH)

SN54H01 (J)

SN54LS01 (J.FH)

02
QUADRUPLE

2-INPUT

POSITIVE-NOR

GATES

SN5402 (J.FH)

SN54ALS02 (J.FH)

SN54AS02IJ.FH)

SN54L02 (J)

SNS4LS02 (J.FH)

SN54S02IJ.FH)

SN7401 (J.NI

SN74ALS01 (N.FN)

SN74H01 (J.N)

SN74LS01 (J.N.FN)

typic.il porformanco

TYPE I'U.VtH DELAY

•02 14 mW 10m

•ALHO:1 1.89 mW 55 m

•AS02 12 mW 3ni

X02 1.5 mW 33 n.

•LS02 :• /-.. lOn,

S02 29 mW 3.5 n.

SN7402 (J.N)

SN74ALS02 (N.FN)

SN74AS02 (N.FN)

SN74LS02 (J.N.FN)

SN74S02 (J.N.FN)

logic symbol, '01, 'ALS01

. (21

3A-

3B-

4A-

logic symbol, 'H01T

1A

IB

2A

2B

3 A

3B

4A

4B

positive logic: Y • AB

'LS01*

_!!!_ &

C>
\ (3)

(2)

(4)

(5)
\ (6)

(10) ^_BL

(13)
Km)

logic symbol*

(2)
>11A

(3)
\(1)

(5)
tAZA

(61
\ (41

(8)
*»A

(9)
\ (101

mi

40- M2'
k.113)

positive logic: Y = A + B

* Pin numbers shown on logic symbols
nc - no internal connection

i for J and N packagos only.

Texas
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PRODUCT GUIDE

pin assignments

J. N PACKAGES FH. FN PACKAGES

1 1A 8 3Y 1 nc 11 nc

2 IB 9 3A 2 1A 12 3Y

3 1Y 10 38 3 IB 13 3A

4 2A 11 4Y 4 1Y 14 3B

5 2B 1 2 4 A 5 nc 15 nc

6 2Y 13 4B 6 2A 16 4Y

7 GND '4 VCC 7 nc 17 nc

8 2B 18 4A

9 2Y 19 4B

10 GND 20 VCC

pin assignments, '01, 'ALS01, 'LS01

J. N PACKAGES f H. FN PACKAGES

I 1Y b 3A 1 nc 11 nc

2 1A 9 3B 2 1 Y 12 3A

3 IB '0 3Y 3 1A i :• 3B

4 2Y • 1 4A ••• IB 14 3Y

5 2A •:- 4B 6 nc 15 nc

6 2B 13 4Y 6 2Y 16 4A

1 GND !-: VCC 7 nc 17 nc

8 2A 18 4B

g 2B 19 4Y

10 GND 20 VCC

pin assignments, 'H01

J, N PACKAGES FH. FN PACKAGES

1 1A B 3Y 1 nc 11 nc

; 13 9 3A 2 1A 1? 3Y

3 1Y 10 3B 3 1B 13 3A

4 2A 11 4Y 4 1Y 14 3B

5 2B 12 4A 6 nc 15 nc

6 2Y 13 4B 6 2A 16 4Y

7 GNO 14 VCC 7 nc 17 nc

8 2B 18 4A

9 2Y 19 4B

10 GNO JO vcc

pin assignments

J. N PACKAGES FH. FN PACKAGES

1 1Y 8 3A 1 nc 11 nc

: '• 3B 2 1Y 12 3A

3 IB IC 3Y 3 1A 13 3B

4 2Y 11 4A 4 IB 14 3Y

5 2A 12 4B 5 nc 15 nc

6 2B 1 3 .-.', 6 2Y 16 4A

: -'.:: 14 vcc 7 nc 17 nc

B 2A I --, A i-

:• 2B 1 3 4 '

10 GND 20 VCC

3-3
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03 typical performance

TYPE POWER DELAY

'03 10mW 22 ns

•A1.S03A 1.28 mW 16 ns

'L03 1 mW 46 ns

'LS03 2mW 16 ns

'S03 17.5 mW 16 ns

QUADRUPLE

2-INPUT

POSITIVE-NAND

GATES WITH

OPEN-COLLECTOR

OUTPUTS

SN5403U.FH)

SN54ALS03A (J.FH)
SN54L03 (J)

SN54LS03 (J.FH)

SN54S03 (J.FH)

04

SN7403 (J.N)

SN74ALS03A (N.FN)

SN74LS03 (J.N.FN)

SN74S03 (J.N.FN)

typical performance

logic symbol1

(D

(12)

4B-

positive logic: Y = AB

logic symbol1

^ELu

(6).

\(11)

HEX

INVERTERS

1A
id

1lA

(31_.
\ (4)

£f\

(5)_ . \ (6)

(9) «v (8)

(11)

(131 S.H2)

TYPE POWER DELAY

'04 10 mW 10 ns

'ALS04A 1.27 mW 3.5 113

AS04 7.4 mW 3 ns

'H04 22 mW 6 ns

'L04 1 mW 33 ns

'LS04 2mW 9.5 ns

•S04 19 mW 3 ns

SN5404 (J.FH)

SN54ALS04A (J.FH)

SN54AS04 IJ.FH)

SN54H04 (J)

SN54L04 (J)

SN54LS04 (J.FH)

SN54S04 (J.FH)

SN7404 (J.N)

SN74ALS04A (N.FN)

SN74AS04 (N.FN)

SN74H04 (J.N)

SN74LS04 (J.N.FN)

SN74S04 (J.N.FN)

05

HEX INVERTERS

WITH OPEN-

COLLECTOR

OUTPUTS

typical performance

TYPE POWER DELAY

'05 10 mW 24 m

•ALS05A 1.27 mW 135 m

•H05 22 mW Bm

•LS05 2mW 16 m

'S05 17.5 mW 5 nt

SN5405 (J.FH)

SN54ALS05A (J.FH)

SN54H05 (J)

SN54LS05 (J.FH)

SN54S05 (J.FH)

SN7405 (J,N)

SN74ALS05A (N.FN)

SN74H05 (J,N)

SN74LS05 (J.N.FN)

SN74S05 (J.N.FN)

positive logic: Y = A

logic symbol*

ia-SIL
,. 13)

(5)

(9)

positive logic: Y = A

1 Pin numbers shown on logic symbols are for J and N packages only,

nc - no internal connection.
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pin assignments

J. N PACKAGES FH. FN PACKAGES

1 1A a 3Y 1 nc 11 nc

2 IB 1 3A 2 1A 12 3Y

3 1Y 10 3B 3 1B 13 3A

4 2A 11 4Y •'. 1Y 14 3B

5 2B 12 4A 5 nc 15 nc

6 2Y 13 4B 6 2A 16 4Y

7 GND 14 VCC 7 nc 17 nc

B 2B 18 4A

9 2Y 19 4B

10 GND 20 VCC

pin assignments

J. N PACKAGES FH. FN PACKAGES

1 lA 8 4Y 1 n- 1 ' - -

2 1Y 9 4A 2 1A 12 4Y

3 2A 10 5Y 3 i •• 13 4A

4 2Y 11 5A .: 2A 14 5Y

5 3A 12 6Y 5 nc 15 nc

6 3Y 13 6A 6 2Y 16 5A

7 GND 14 VCC 7 nc 17 nc

8 3A 18 6Y

9 3Y 19 6A

10 GND 20 VCC

pin assignments

J. N PACKAGES FH. FN PACKAGES

1 1A 8 4Y 1 nc 1 1 nc

2 1Y 9 4A 2 1A 12 AY

3 2A 10 6Y :•• 1Y 13 4A

4 2Y 11 5A ••• 2A 14 5Y

5 3A 12 6Y 5 nc 15 nc

6 3Y 13 6A 6 2Y 16 5A

7 GND 14 VCC 7 nc 17 nc

8 3A 18 6Y

U 3Y 19 6A

10 GND 20 VCC



PRODUCT GUIDE

06 logic symbol* pin assignments

HEX INVERTER BUFFER/DRIVERS

WITH OPEN-COLLECTOR HIGH-

VOLTAGE OUTPUTS

typical performance

111
t> 0

^ (2)

(31

(13)
TYPE

HIGH-

LEVEL

OUTPUT

VOLTAGE

LOW-

LEVEL

OUTPUT

CURRENT

TYPICAL

DELAY

TIME

TYPICAL

POWER

PER

GATE

SN54'

SN74'

30 V

30 V

30 mA

40 mA

12.5 ns

12.5 ns

26 mW

26 mW

positive logic: Y • A

J. N PACKAGES FH PACKAGE

1 1A B 4Y 1 nc 11 nc

2 ' i 9 4A 2 IA ::- ••.-

3 2A 10 5Y 3 1Y 13 4A

4 2Y 11 5A 4 2A 14 5Y

5 3A 12 6Y 5 nc 15 nc

6 3Y 13 6A 6 2Y 16 5A

7 GND 14 vcc 7 nc 17 nc

8 3A 18 6Y

9 3Y 19 I.A

10 GND 20 Vcc

SN5406IJ.FH) SN7406U.N)

07 logic symbol1 pin assignments

HEX BUFFERS/DRIVERS WITH OPEN-

COLLECTOR HIGH-VOLTAGE OUTPUTS

typical performance

1A-

2A-

3A-

4A-

5A-

6A-

L> O
(4)

(6)

(10)

113)

1Y J. N PACKAGES FH PACKAGE

2Y
1 IA 8 .'.Y 1 nc : ; nc

2 1Y 9 4A 2 IA 12 4Y

3Y 3 2A 10 5Y "' 1Y 1 3 4A

4Y
4 2Y 1 1 5A •: 2A 14 5Y

5 3A 12 6Y '. nc 15 nc

5Y 6 3Y 13 'A 6 2Y 16 5A

6Y
7 GND 14 VCC 7 nc 17 nc

8 3A 13 6Y

9 3Y 13 6A

ic GND 20 VCC

TYPICAL

DELAY

TIME

TYPICAL

POWER

PER

GATE

HIGH- LOW-

TYPE
LEVEL

OUTPUT

LEVEL

OUTPUT

VOLTAGE CURRENT

SN54' 30 V 30 mA

SN74' 30V 40 mA

13 m

13 m

21 mW

positive logic: Y = A

SN5407 (J.FH)

08
QUADRUPLE

2-INPUT

POSITIVEAND

GATES

SN7407 (J.N)

logic symbol1

TYPE POWER DELAY

'08 19 mW 15 ns

'ALS08 2.19 mW 6.5 ns

AS08 13mW 4 ns

'LS08 4.25 mW 12 ns

'S08 32 mW 4.75 ns

SN5408 (J.FH)

SN54ALS08 (J.FH)

SN54AS08 (J.FH)

SN54LS08 (J.FH)

SN54S08 (J.FH)

SN7408 (J,N)

SN74ALS08 (N,FN)

SN74AS08 (N.FN)

SN74LS08 (J.N.FN)

SN74S08 (J.N.FN)

(1) &

(2)

—— (6)

110)
(8)

48

positive logic: Y = AB

T Pin numbors shown on logic symbols aro for J and N packages only,
nc — no Internal connection.

Texas
Instruments

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265

pin assignments

J. N PACKAGES FH. FN PACKAOES

1 1A 8 3Y 1 nc 1 1 nc

2 IB 9 3A 2 IA 12 3Y

3 1Y 10 3B 3 IB 13 3A

4 2A 1 1 4Y 4 IY 14 38

5 2B 12 4A f> iv- 15 nc

6 2Y 13 4B 6 2A 16 «Y

7 GND 14 VCC 7 nc 17 nc

8 ?fl 18 4A

1" 2Y 19 4B

10 GND 20 VCC
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PRODUCT GUIDE

12
TRIPLE 3-INPUT

POSITIVE-NAND

GATES WITH

OPEN-COLLECTOR

OUTPUTS

SN5412(J.FH)

SN54ALS12IJ.FH)

SN54LS12 (J.FHI

typical performance logic symbol1

TYPE POWER DELAY

'12 10 mW 22 ns

'ALS12 1.27 mW 17.5 ns

'LS12 2mW 16 ns

SN7412 (J.N)

SN74ALS12 (N.FN)

SN74LS12 (J.N.FN)

(1)
8.

Q
(2)

(13)

_uL\
(4)

(5)

(10)

(11)

positive logic: Y • ABC

13 typical performance logic symbol7

pin assignments

J. N PACKAGES FH. FN PACKAGES

1 IA B 3Y 1 nc 11 nc

2 IB 8 3A 2 IA 12 3Y

3 2A 10 3B 3 IB 13 3A

4 2B 11 3C 4 2A 14 3B

5 2C 12 IY 5 nc 1', nc

6 2Y 13 IC 6 28 16 3C

7 GND 14 VCC 7 nc 17 nc

8 2C 18 IY

9 2Y 19 IC

3Y
10 GND 20 vcc

pin assignments

DUAL 4-INPUT

POSITIVE-NAND

SCHMITT

TRIGGERS

SN5413IJ.FH)

SN54LS13 (J.FH)

TYPE HYSTERESIS DELAY

'13 0.8 V 16.5 ns

•1.513 0.8 V 16.5 ns

SN7413IJ.N)

SN74LS13 (J.N.FN)

(1) 8.0

(2)

(4)

(5)

(9)

(10)

[13]

J. N PACKAGES FH. FN PACKAGES

1 IA 8 2Y 1 nc 11 nc

2 IB 9 2A 2 IA 12 2Y

3 nc 10 2B 3 1B 13 2A

4 IC 1 1 nc •1 nc 14 2B

5 10 12 2C 5 nc 15 nc

6 IY 13 20 6 IC 16 nc

7 GND 14 VCC 7 nc 17 nc

8 10 18 2C

9 IY l 9 2 D

10 GND 20 VCC

14
HEX

SCHMITT-

TRIGGER

INVERTERS

SN5414 (J.FH)

SN54LS14 (J.FH)

typical performance

TYPE HYSTERESIS DELAY

'14 0.8 V 15 ns

'LS14 0.8 V 15 ns

SN7414 (J.N)

SN74LS14 (J.N.FN)

positive logic: Y » ABCD

logic symbol7

ia-!1!

2A

3A

4A

(3)

positive logic: Y = A

TPin numbors shown on logic symbols
nc - no internal connection.

i for J and N packages only.

Texas
Instruments

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265

pin assignments

J. N PACKAGES FH. FN PACKAGES

1 IA 8 •IY 1 nc 1 1 nc

2 IY B •IA 2 1A 12 4Y

3 2A 10 6Y 3 IY 13 4A

4 2Y 11 SA 4 2A 14 5Y

5 3A 12 6Y 5 nc 15 nc

6 3Y 13 6A 6 2Y 16 5A

7 GND 14 vcc 7 nc 17 nc

8 3A IS 6Y

S 3Y 19 6 A

10 GND 20 VCC

3-7
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15
TRIPLE 3-INPUT

POSITIVE-AND

GATES WITH

OPEN-COLLECTOR

OUTPUTS

SN54ALS15 (J.FH)

SN54H15 (J)

SN54LS15U.FH)

SN54S15 (J.FH)

16

typical performance

TYPE POWER DELAY

'ALS15 2.22 mW 15 ns

•H15 38 mW 10.5 ns

'LSI 5 -'..25 rn'.V 15 ns

'SI 5 28 mW 15 ns

SN74ALS15 (N.FN)

SN74H15 (J.N)

SN74LS15 (J.N.FN)

SN74S15 (J.N.FN)

HEX INVERTER BUFFER/DRIVERS WITH

OPEN-COLLECTOR HIGH-VOLTAGE OUTPUTS

typical performance

logic symbol1

1A

IB

IC

2A

2B

2C

3A

3B

3C

positive logic: Y = ABC

(1)

(2)

8r

£>
(12)

(13)

(4) (6)

(51

(10) (8)

(11)

logic symbol1

TYPE

HIGH-

LEVEL

OUTPUT

VOLTAGE

LOW-

LEVEL

OUTPUT

CURRENT

TYPICAL

DELAY

TIME

TYPICAL

POWER

PER

GATE

SN74-

SUM-

15 V

15 V

40 mA

30 mA

12.5 m

12.5 ns

26 mW

26 mW

in
(1)

> £
^ (2)

IA

13)

15)
-

(9)
A AIn

(11)

(13)

positive logic: Y = A

SN5416IJ) SN7416U.N)

17
HEX BUFFERS/DRIVERS WITH OPEN-

COLLECTOR HIGH-VOLTAGE OUTPUTS

typical performance

TYPE

HIGH-

LEVEL

OUTPUT

VOLTAGE

LOW-

LEVEL

OUTPUT

CURRENT

TYPICAL

DELAY

TIME

TYPICAL

POWER

PER

GATE

SN74'

SN54'

15 V

15 V

40 mA

30 mA

13 ns

13 ni

21 mW

21 mW

SN5417 (J) SN7417 (J.N)

logic symbol7

6A-

(11
0 £

(21

(3) (4)

(5) (6)

(13)

• 1Y

•2Y

•3Y

positive logic: Y - A

1 Pin numbers shown on logic symbols are for J and N packages only,

nc - no internal connection.

3-8 Texas
Instruments
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pin assign ments

J. N PACKAGES FH. FN PACKAGES

1 1A B 3Y 1 nc 11 nc

2 IB 9 3A 2 IA 12 3Y

3 2A 10 38 3 IB 13 3A

4 2B 1 1 3C « 2A 14 3B

5 2C 12 IY 5 nc 15 nc

6 2Y 13 1C • 2B 16 3C

7 GND 14 VCC 7 nc 17 nc

8 2C 18 IY

9 2Y IS IC

(0 GND 20 vcc

pin assignments

J. N PACKAGES

1 IA S 4Y

2 1Y 9 4A

3 2A 10 5Y

4 2Y 11 5A

5 3A 12 BY

6 3Y 13 6A

7 GND 14 VCC

pin assignments

J. N PACKAGES

1 IA 8 4Y

2 1Y 9 4A

3 2A 10 5Y

4 2Y 11 5A

5 3A 12 6Y

6 3Y 13 6A

7 GND 14 VCC



18
SCHMITT-TRIGGER

POSITIVE-NAND

GATES WITH TOTEM-

POLE OUTPUTS

SN54LS18(J,FH)

19

typical performance

TYPE HYSTERESIS DELAY

'LS18 0.7 V 25 ns

SN74LS18 (J.N.FN)

typical performance

logic symbol1

(1) 8.D

12)

(4)

(5)

(91

IIP)

(12)
\<8)

(13)

positive logic: Y • ABCD

logic symbol1

SCHMITT-TRIGGER

INVERTERS WITH

TOTEM-POLE

OUTPUTS

SN54LS19 (J.FH)

TYPE HYSTERESIS DELAY

'LS19 0.7 V 16 ns

SN74LS19 (J.N.FN)

JT
Sx. (2)

13) \ (4)

15)

(9).. v. (8)

(11)

(13)

20
DUAL 4-INPUT

POSITIVE-NAND

GATES

typical performance

TYPE POVJEII DELAY

'20 10 mW 10 m

'ALS20A 1.29 mW 4 ns

•AS20 8mW 3.3 m

•H20 22 mW 6ni

X20 1 mW 33 m

•LS20 2mlV 95 m

'S20 19 mW 3ni

SN5420 (J.FH)

SN54ALS20A (J.FH)

SN54AS20 (J.FH)

S N54H20 (J)

SN54L20 (J)

SN54LS20 (J.FH)

SN54S20 1J.FH)

SN7420IJ.N)

SN74ALS20A (N.FN)

SN74AS20 (N.FN)

SN74H20IJ.N)

SN74LS20 (J.N.FN)

SN74S20 (J.N.FN)

positive logic: Y • A

logic symbol1

i n
in 8t

(2)

(4)

(5)

19)__

(101

(12)
\(8)

(13)

positive logic: Y D ABCt

1 Pin numbe

nc - no into

>n logic symbols are for J and N packages only,
•ctlon.

Texas
Instruments

POST OFFICE 80X 225012 • DALLAS. TEXAS 75265

PRODUCT GUIDE

pin assignments

J. N PACKAGES FH. FN PACKAGES

14 VCC

20 VCC

pin assignments

J. N PACKAGES FH. FN PACKAGES

14 VCC

20 VCC

pin assignments

J. N PACKAGES FH. FN PACKAGES

1 IA 8 2Y 1 nc 11 nc

2 1B B 2A 2 IA 12 2Y

3 nc 10 2B 3 1B 13 2A

4 IC i i nc •l . -. i •: 2B

5 ID 12 2C 5 nc 15 nc

6 1Y i 3 2D 6 IC 16 nc

7 GND i.i vcc 7 nc 17 nc

8 ID 18 2C

9 IY 19 20

10 GND 20 VCC

3-9



PRODUCT GUIDE

21 typical p..rTormx.nc« logiclymbolt

DUAL4-INPUT

POSITIVE-AND

GATES

TYPE POWER DELAY

•ALS21 2.21 MW 8.5 m

'AS21 13 mW 4.3 ni

•H21 40mW 8.2 m

'LS21 4.25 mW 12 ni

SN54ALS21 (J,FH)

SN54AS21 (J.FH)

SN54H21 (J)

SN54LS21 (J,FH)

SN74ALS21 (N.FN)

SN74AS21 (N.FN)

SN74H21 (J,N)

SN74LS21 (J.N.FN)

1A-HL-
1B-I2L.

ft

(81

1D ,81
191

2B-iHL_ (8)

2D-iHL

positive logic: Y - ABCD

22 typical performance logic symbol*

DUAL 4-1NPUT

POSITIVE-NAND

GATES WITH

OPEN-COLLECTOR

OUTPUTS

TYPE POWER DELAY

"22 10 mW 22 ns

ALS22A 1.28 mW 16.5 ns

'1122 22 mW 8 ns

•LS22 2mW 16 ns

'S22 17.5 mW 5 ns

SN5422 (J.FH) SN7422 (J.N)

SN54ALS22A (J.FH) SN74ALS22A (N.FN)

SN54H22 (J) SN74H22 (J,N)
SN54LS22 (J.FH) SN74LS22 (J.N.FN)

SN54S22 (J.FH) SN74S22 (J.N.FN)

ID Bt

a

(2)
•v.16)

(4)

(5)

(9)

(10)

(12)

(13)

2C

2D

positive logic: Y • ABCD

23
EXPANDABLE DUAL

4-INPUTPOSITIVE-

NOR GATES WITH

STROBE

SN5423 (J.FH}

typical performance

TYPE POWER DELAY

•23 23 mW 10.5 ns

logic symbol1

SN7423 (J.N)

(4)

(2)

G1

1

1

1

1

>

>1

(3)

(5)

16)
s, (/)

(1)

H5)rv.

G2

2

2

2

2

>1

(10)

(11)

(13) \ (9)

<2<1_

' Pin numbers shown on logic symbols are tor J and N packages only,

nc — no Internal connection.
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pin assignments

J. NPACKAOrS FH. FN PACKAGES

1 IA 0 3Y 1 ne 11 nc

2 18 1 2A 2 IA 12 2Y

3 nc 10 2B 3 1B 13 2A

< 1C nc ••• nc M 2!)

5 10 12 2C 5 nc 15 n;

8 1Y 13 2D e IC 16 ne

7 GND 1.1 VCC 7 nc 17 nc

8 10 IB 2C

9 IY 19 2D

10 GND 20 VCC

pin assign ments

J. N PACKAGES FH, FN PACKAGES

1 IA 8 2Y 1 nc 11 ne

2 IB 9 2A 2 IA 12 2Y

3 nc 10 2B 3 IB

4 1C 1 1 nc •: nc 14 2B

5 ID 12 2C 5 nc 15 nc

6 1Y 13 2D 6 IC 16 nc

7 GND 1* vcc 7 nc 17 nc

8 ID 18 2C

-:• IY IS 2D

10 GNO 20 vcc

pin assignments

J. N PACKAGES FHPACKAGE

1 1X 3 2Y 1 nc 11 nc

2 IA 10 2A 2 IX 12 2Y

3 IB 1 1 2B -1 IA 13 .-.-.

4 1G 12 2G -•- IB li 2B

5 1C 13 2C 5 1G IS 2G

6 1D 14 2D 6 nc 16 r-c

7 IY • 1- I* 7 IC 1 7 2C

e gnd 16 vcc a ID IS 20

9 IY 19 I*
10 GND 20 vcc

positive logic:

1Y = 1G (1A+1B+1C+1DI+X

2Y - 2G (2A+2B+2C+2D)

X = output of SN5460/SN7460



24
SCHMITT-TRIGGER

POSITIVE-NAND

GATES/INVERTERS

WITH TOTEM POLE

OUTPUTS

typical performance

TYPE HYSTERESIS DELAY

'LS24 0.7 V 19 ns

SN54LS24 (J.FH) SN74LS24 (J.N.FN)

25
typical performance

DUAL4INPUT

POSITIVE-NOR

GATES WITH

STROBE

TYPE POWER DELAY

'25 23 mW 10.5 ns

SN5425 (J.FH) SN7425 (J.N)

26
QUADRUPLE 2-INPUT HIGH-VOLTAGE

INTERFACE POSITIVE-NAND GATES

typical performance

HIGH-

LEVEL

OUTPUT

VOLTAGE

15V

SN5426 (J.FH)

SN54LS26IJ.FH)

LOW-

LEVEL

OUTPUT

CURRENT

161

SN7426 (J.N)

SN74LS26 (J.N.FN)

logic symbol*

(1)

(2)
1A-

1B-

2A-

213-

(••.)

(13)

8t£J

positive logic: Y = AB

logic symbol'

G1 J»1

(1)

(2) \ (61

(41

(5)

(11)
G2 >1

2

(9)

(10) S^ (8)

(12)

(13)

positive logic:
Y = G (A+B+C+D)

logic symbol1

(1)
&t>

O(2)
N^J3I_

(10)
K (8)

positive logic: Y = AB

TPin numbers shown on logic symbols are for J and N packages only,
nc - no internal connection.

Texas
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PRODUCT GUIDE

pin assignments

J. N PACKAGES FH. FN PACKAGES

1 IA 8 3Y 1 ne 11 nc

2 1B 9 3A 2 IA 12 3Y

3 1Y 10 3B 3 IB 13 3A

4 2A 11 4Y 4 1Y 14 3B

5 23 12 4A 5 re 15 nc

6 2Y 13 IB 6 2A 16 4Y

7 GND 14 VCC 7 nc 17 nc

8 28 18 -A

g 2Y 19 48

10 GND 20 VCC

pin assignments

J. N PACKAGES FH PACKAGE

'4 VCC

pin assignments

J. N PACKAGES FH. FN PACKAGES

'« vcc

3-11
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27 typical parformanc logic symbol*

JllTRIPLE 3-INPUT

POSITIVE-NOR

GATES

TYPE POWER DELAY

"27 22 mW 85 ni

'ALS27 2.48 mW 8ni

•AS27 12.2 mW 3.5 ni

•LS27 4.5 mW 10m

SN5427 (J.FH)

SN54ALS27 (J.FH)

SN54AS27 (J.FH)

SN54LS27 (J.FH)

SN7427 (J.N)

SN74ALS27 (N.FN)

SN74AS27 (N.FN)

SN74LS27 (J.N.FN)

positive logic: Y » A+B+C

28
QUADRUPLE 2-INPUT

POSITIVE-NOR BUFFERS

performance

TYPE

LOW

LEVEL

OUTPUT

CURRENT

HIGH-

LEVEL

OUTPUT

CURRENT

POWER

(TYP)

DELAY

(TYP)

•28 48 mA -2.4 mA 28 m'.V 7 ns

SNMAIS1 12 mA -1 mA 4.06 iif.V 4 ns

SN74ALS' 24 mA -2.6 mA .1 06 mlV 4 ns

SN54LS- 12 mA -1.2 mA 5.5 mW 12 ns

SN74LS' 24 mA -1.2 mA 5.5 mW 12 ns

SN5428 (J.FH) SN7428 (J.N)
SN54ALS28A (J.FH) SN74ALS28A (N.FN)

SN54LS28 (J.FH) SN74LS28 (J.N.FN)

30
8-INPUT

POSITIVE-NAND

GATE

typical performance

TYPE POWER DELAY

'30 10 mW 10 ni

•ALS30 1.9 mW 7 ns

•AS30 9 75 rr/.V 35 ni

'H30 22 mW 6ni

•L30 1 mW 33 ni

•LS30 2.4 mW 17 n

r,.io 19 mW 3ni

SN5430 (J.FH)

SN54ALS30 (J.FH)

SN54AS30 (J.FH)

SN54H30 (J)

SN54L30 (J)

SN54LS30U.FH)

SN54S30 (J.FH)

SN7430 (J.N)

SN74ALS30 (N.FN)

SN74AS30 (N.FN)

SN74H30 (J.N)

SN74LS30 (J.N.FN)

SN74S30 (J.N.FN)

logic symbol1

(2)
>lO

(3)
K>in

(6)
4A

(6)
V,J42

(8)

(9)

3A- ^(10)

(11)

(12)
Mtt

positive logic: Y - A+B

positiv* logic:

Y-ABCDf

' Pin numbers shown on logic symbols are for J and N packages only,

nc — no Internal connection.

3-12
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pin assignments

J. N PACKAGES FH. FN PACKAOES

1 IA 8 3Y 1 ne 1 1 nc

2 IB 9 3A 2 IA 12 3Y

3 2A 10 3B 3 IB 13 3A

4 2B 11 3C •1 2A 14 3B

6 2C i: iv 6 nc 15 nc

0 2 v 13 IC e ;a 16 3C

7 GND '« vcc : r: 17 nc

S 2C 18 1Y

9 2Y 19 IC

10 GND 20 VCC

pin assignments

J. N PACKAGES FH. FN PACKAGES

20 VCC

pin assignments

J. N PACKAGES FH. FN PACKAGES



PRODUCT GUIDE

31 logic symbol* pin ausigni lents

J. N PACKAGES FH. FN PACKAGES

1 IA 9 4Y 1 nc 11 nc

2 IY 10 4A 2 IA 12 4Y

3 2A 11 48 3 IY 13 4A

4 2Y 12 5Y 4 2A !.: 4B

5 3A 13 5A 5 2Y 16 5Y

6 38 14 6Y 6 nc 16 ne

7 3Y 15 BA 7 3A 1 7 5A

8 GND 16 VCC 8 3B 18 6Y

9 3Y 19 6A

10 GND 20 VCC

DELAY ELEMENTS

(delay elements for generating

delay lines)

• Buffers 3 and 4 offer 3-fold increase in

lOL (12 mA/24 mA)

• Total power dissipation 38 mW

typical performance

DELAY ELEMENT LOGIC DELAY

Gates 1 and 6 Inverting 27.5 ns

Gates 2 and 5 Noninverting 46.5 ns

Buffers 3 and 4
2-lnput

NAND
6 ns

SN54LS31 (J.FH) SN74LS31 (J.N.FN)

32
QUADRUPLE

2-INPUT

POSITIVE-OR

GATE

typical performance

TYPE POWER DELAY

'32 24 mW 12ns

'ALS32 2.81 mW 5.5 ns

•AS32 14.5 mW 4.5 ns

'LS32 5mW 12ns

•S32 35 mW 4 ns

&0

&D>

logic symbol' Jin assign ments

J. N PACKAGES FH. FN PACKAGES

IY 1 IA 8 3Y 1 nc 11 nc

2 IB 9 3£ 2 IA 12 3Y

3 IY 10 3B 3 IB 13 3A

2Y 4 2A 1 1 4Y 4 IY 14 38

6 28 12 4A 5 r- 15 nc

6 2Y 13 4B 8 2A 16 4Y

3Y 7 GND 14 VCC 7 nc 17 nc

8 2B 18 4A

9 2Y IS 4B

4Y 10 GND 2 0 vcc

IA ttl -1

ID l21

-A M' (6)

-a i5)
3a-!2!_

(8)

3D l101

Ijl (121

4D t131

SN5432 (J.FH)

SN54ALS32 (J.FH)

SN54AS32 (J.FH)

SN54LS32 (J.FH)

SN54S32 (J.FH)

SN7432 (J.N)

SN74ALS32 (N.FN)

SN74AS32 (N.FN)

SN74LS32 (J.N.FN)

SN74S32 (J.N.FN)
positive logic: Y • A+B

33
QUADRUPLE 2-INPUT

POSITIVE-NOR BUFFERS

WITH OPEN-COLLECTOR

OUTPUTS

performance

T33~

SN54ALS'

SN74LS'

HIGH-

LEVEL

OUTPUT

VOLTAGE

5.5 V

5.5 V

5.5 V

LOW-

LEVEL

OUTPUT

CURRENT

48 mA

12 mA

24 mA

POWER

(TYP)

4.06 mW

5.45 mW

DELAY

(TYP)

14.5 ns

logic symbol'

(2)
>1>

o.
\ (1)

\ (10)

positivo logic: Y = A+B

SN5433 (J.FH)

SN54ALS33A (J.FH)
SN54LS33 (J.FH)

SN7433 (J.N)

SN74ALS33A (N,FN)

SN74LS33 (J.N.FN)

nc — no internal connection,

IPin numbers shown on logic symbols ore lor J and N packages only.

Texas
Instruments
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pin assignments

J, N PACKAGES

1 IY 8 3A

2 1A 9 3B

3 IB 10 3Y

4 2Y 1 1 4A

5 2A 12 4B

6 2B 13 4Y

7 GND 14 VCC

FH, FN PACKAGES

1 nc 1 1 nc

2 IY 12 3A

3 IA 13 3B

4 1B 14 3Y

5 nc 15 nc

6 2Y 16 4A

7 nc 17 nc

8 2A 18 4B

9 2B 19 4Y

10 GND 20 VCC

3-13
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34
HEXNONINVERTERS

• Non-lnvorting outputs

typical performance

TYPE POWER DELAY

'ALS34 1.9 mW 8 ns

'AS34 12 mW 3.3 ns

logicsymbol t

1A

2A

3A

4A

5A

IY

2Y

3Y

•4Y

•6Y

6Y

(1)
1

12)

(31 (4)

15) (6)

19) (8)

(11) (10)

(13) (12)
SN54ALS34 (J.FH) SN74ALS34 (N.FN) 6A •
SN54AS34 (J.FH) SN74AS34 (N.FN)

35
HEX NONINVERTEHSWITH OPEN-

COLLECTOR OUTPUTS

• Non-inverting outputs

typical performance

TYPE POWER DELAY

'ALS35 1.9 mW 2.5 ns

positive logic Y • A

logic symbol T

5A

(1)
i ii

(2)

(3) (4)

(5) (6)

(9) (8)

(11) (10)

(13) (12)SN54ALS35 (J.FH) SN74ALS35 (N.FN) 6A

positive logic Y = A

t Pin numbers shown on logic symbols are for J and N packages only,

nc — no internal connection.
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pin assignments

J.NPACKAOII FH.FN PACKAGES

1 1A 8 4Y 1 nc 11 nc

2 IY B 4A 2 IA 12 4Y

3 2A 10 6Y 3 IY 13 4A

4 2Y 11 bA 4 2A 14 BY

5 3A 12 6Y 5 nc 18 ne

6 3Y 13 6A 8 2Y 18 5A

7 GND 14 vcc 7 nc 17 nc

8 3A 18 6Y

9 3Y 19 6A

if) GNO 20 VCc

pin assignments

J.N PACKAGES FH FN PACKAGES

1 1A 8 4Y 1 nc 11 nc

2 IY 9 4A 2 IA 12 4Y

3 2A 10 5Y 3 IY 13 4A

4 2Y • i 5A 4 2A 14 5Y

5 3A 12 6Y 6 nc IS nc

6 3Y 13 6A 6 2Y 16 5A

ii-.:: 14 VCC 7 nc 17 nc

B 3A 18 6Y

B 3Y 19 6 A

10 GND 20 vcc



37
QUADRUPLE 2-INPUT POSITIVE-NAND BUFFERS
performance

TYPE

HIGH-

LEVEL

OUTPUT

CURRENT

LOW

LEVEL

OUTPUT

CURRENT

POWER

(TYP)

DELAY

(TYPI

37 4,8 mA -1.2 m A 27 mW 10.5 ns

SN54ALS' 1 2 ir-A - 1 mA 3.04 mW 4 ns

SN74ALS' •.'•: mA -2.6 mA 3.04 mW 4 ns

SN541S' 12 mA - 1.2 mA -•- 3 tnW 12 ns

S-.7-LS :•-•. :-,.-, - 1.2 mA 4.3 mW 12 ns

S37 60 rtlA -3 mA 41 mW 4 ns

SN5437 (J,FH)

SN54ALS37A (J.FH)

SN54LS37 (J.FH)

SN54S37 (J.FH)

38

SN7437 (J.N)

SN74ALS37A(N,FN)
SN74LS37 (J.N.FN)

SN74S37 (J.N.FN)

QUADRUPLE 2-INPUT POSITIVE-NAND BUFFERS

WITH OPEN-COLLECTOR OUTPUTS

performance

TYPE

HIGH

LEVEL

OUTPUT

VOLTAGE

LOW-

LEVEL

OUTPUT

CURRENT

POWER

(TYP)

DELAY

(TYP)

'38 5 5V 48 mA 24.4 mW 12.5 ns

SN54ALS' 5.5 V 12 mA 3 0-'- ir.'.V 14.5 ns

s'.;-;;.is 5.5 V 24 mA 3.04 mW 14.5 ns

SN54ALS' 5.5 V 12 mA 4.3 mW 1 9 ns

SN74AI S' 5.5 V 24 mA 4.3 rnW 19 ns

S38 5 5 V 60 mA 4 1 mW 6.5 ns

SN5438 (J.FH)
SN54ALS38A (J.FH)

SN54LS38 (J.FH)

SN54S38 (J.FH)

39

SN7438 (J.N)

SN74ALS38A (N.FN)

SN74LS38 (J.N.FN)

SN74S38 (J.N.FN)

QUADRUPLE 2-INPUT POSITIVE-NAND BUFFERS

WITH OPEN-COLLECTOR OUTPUTS

performance

TYPE

HIGH-

LEVEL

OUTPUT

VOLTAGE

LOW-

LEVEL

OUTPUT

CURRENT

POWER

(TYP)

DELAY

(TYP)

SN5439 5.5 V 60 m A 24.4 mW 12.5 ns

SN7-.3L" 5.5 V 80 mA 2-1 •: mW 12.5 ns

SN5439 (J.FH) SN7439 (J.N)

logic symbol'

(11 «.!>

(21
^J3l_

(5)

1101
\ 181

1131

positive logic: Y • AB

logic symbol'

111
«.[>

O
\ (31

positive logic: Y = AB

logic symbol

121
IV;>

131

191

\I13I
1121

positive logic: Y = AB

- no internal connection.

'in numbers shown on logic symbols are for J and N packages only.
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PRODUCT GUIDE

pin assignments

J. N PACKAGES FH. FN PACKAGES

1 IA n 3Y 1 nc 11 nc

2 IB i! 3A 2 IA 12 3Y

3 IY 1(1 38 3 IB i 3 3A

4 2A • 1 4Y •: IY '-•- 3B

5 2B 1 i 4A 5 nc 16 nc

6 2Y I 3 48 6 2 A IG 4Y

7 GND 1-1 vcc 7 nc 17 nc

8 20 18 4A

B 2Y 19 48

10 GND 20 vcc

pin assignments

J. N PACKAGES FH. FN PACKAGES

1 IA 8 3Y 1 nc 11 nc

: is 9 3A 2 IA 12 3Y

3 IY 10 3B 3 IB 13 3A

4 2A 1 I 4Y i IY 14 3B

5 28 12 4A E .., 16 nc

6 2Y 13 48 6 2A 16 4Y

7 GND 14 VCC 7 nc 17 nc

8 2B 18 4A

9 2Y 19 4B

to GND 20 v,;c

pin assignments

J. N PACKAGES ni I'ACKAGE

1 IY 8 3A 1 nc 1 1 nc

2 ' A 9 3B 2 IY 12 3A

• IB 10 ;r. 3 IA 13 38

4 2Y 1 1 4A •: • • |4 3Y

5 2A 12 4B 5 nc 15 nc

6 2B 13 4Y 6 2Y 16 4A

,' GND 14 VCC 7 nc 17 nc

8 2A 18 4B

9 28 IB

10 GND 20 vcc

3-15
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40
DUAL 4-INPUT POSITIVE NAND BUFFERS

performance

TYPE

HIGH-

LEVEL

OUTPUT

VOLTAGE

LOW-

LEVEL

OUTPUT

CURRENT

POWER

(TYP)

DELAY

(TYP)

•40 48 mA -1.2 mA 26 mW 10.5 ns

SN54ALS' 12 mA -1 mA 3.04 mW 4 ns

SN74ALS' 24 mA -2.6 mA 3.04 mW 4 ns

H40 60 mA -1.5 mA 44 mW 7.5 ns

SN54LS' 12 mA -1.2 mA -: 3 mW 12 ns

SN74LS' 24 mA -1.2 mA 4.3 mW 12 ns

•S40 60 mA -3 mA 44 mW 4 ns

SN5440 (J.FH)

SN54ALS40A (J.FH)

SN54H40 (J)

SN54LS40 (J.FH)

SN54S40 (J.FH)

SN7440 (J.N)

SN74ALS40A (N.FN)

SN74H40 (J.N)

SN74LS40 (J.N.FN)

SN74S40 (J.N.FN)

42 typical performance

4-LINE TO 10-LINE

DECODERS

(BCD to decimal)

TYPE
SELECT

TIME
POWER

•42A 17 ns 140 mW

•L42 34 ns 70 mW

•LS42 17 ns 35 mW

SN5442A(J,FH) SN7442A (J,N)

SN54L42 (J)
SN54LS42 (J.FH) SN74LS42 (J.N.FN)

logic symbol*

(1)
&t>

(21
\(6)

(4)

(5)

(91-

28-
(10)

(121

\(8)

«w»

(13)

positive logic: Y = ABCD

logic symbol*

BCD/DEC

0

1

2

1
3

2
4

4

5

6

7

8

9

^ (1)

•^ 121

^ 13)
(151

•^ (41

^ (5)
(13)

(121

Ljzl
^, (9)

•^ (10)

^(11)

' Pin numbers shown on logic symbols are for J and N packages only,

nc - no internal connection.
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pin assignments

J, N PACKAGES FH. FN PACKAGES

pin assignments

J. N PACKAGES FH FN PACKAGES

1 0 9 7 1 nc 1 1 rC

2 1 10 8 2 0 12 7

3 2 11 9 3 1 13 8

4 3 12 0 4 2 14 9

5 4 13 C 5 3 15 D

6 i 14 B 6 nc 16 nc

7 6 15 A 7 4 17 C

8 GND 16 Vcc B 5 18 B

9 6 19 A

10 GND 20 VCC



43
4-LINE TO 10-LINE

DECODERS(EXCESS

3 TO DECIMAL)

typical performance

TYPE
SELECT

TIME
POWER

'43A 17ns 140 mW

'L43 34 ns 70 mW

SN5443A (J.FH)

SN54L43 (J)

SN7443A (J.N)

44
4-LINE TO 10-LINE

DECODERS (EXCESS

3-GRAY TO DECIMAL)

typical performance

TYPE
SELECT

TIME
POWER

•44A 17ns 140 mW

'L44 34 ns 70 mW

SN5444A (J.FH)

SN54L44 (J)

SN7444A (J.N)

45 typical performance

BCD-TO-DECIMAL

DECODER/DRIVER

SN5445 (J.FH)

TYPE

OFF-STATE

OUTPUT

VOLTAGE

POWER

•45 30 V 215mW

SN7445 (J.N)

logic symbol'''

X/Y
(EX3/DEC1

3
-^ (1)

4
L (21

(15)
1

2

4

8

5

6

7

8

^ 13)

^ (41
_U4J_

^ (51
(13)

(12)

-» <71

10

11

•^ (9)

-^ (10)

12
^(11)

logic symbol1

_H41_

(12)

X/Y
[EX3GRAY/DEC]

logic symbol7

1

2

4

8

BCD/DEC

t> 0O
10

20

30

40

50

60

70

EN 8 0
90

>9Zo-

(1)

(2)

(3)

(15) (41

(14) (51

(131 (6)

(12) ^ (71
191

1101

(11)

1 Pin numbers shown on logic symbols are for J and N packages only,
nc — no internal connection.
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pin assignments

J. N PACKAGES FHPACKAGE

1 0 9 7 1 nc 11 nc

2 1 10 B 2 0 12 7

3 2 11 9 3 1 13 8

4 3 12 D 4 2 14 9

5 4 13 C 5 3 15 D

6 5 14 8 6 nc 16 nc

7 6 15 A 7 4 17 C

8 GND 16 VCc 8 5 18 B

9 6 19 A

10 GND 20 VCC

pin assignments

J. N PACKAGES FHPACKAGE

20 VCC

pin assign ments

J. N PACKAGES FH PACKAGE

1 0 fl 7 1 nc 11 nc

2 1 10 8 2 0 12 7

3 2 11 9 3 1 13 3

4 3 12 D 4 2 14 9

5 4 13 C 5 3 15 D

6 5 14 B 6 nc 16 nc

7 6 15 A 7 4 17 C

fl GND 16 VCC 8 5 111 B

9 6 19 A

10 GND 20 VCC
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46,47
BCD-TO-SEVEN-SEGMENT

DECODERS/DRIVERS

(46 - 30 V OUTPUTS

47-15 V OUTPUTS)

typical performance

TYPE

OFF-STATE

OUTPUT

VOLTAGE

POWER

'46A 30 V 320 mW

•L46 30 V 133 mW

•47A 15 V 320 mW

'L47 15 V 133 m'.V

'LS47 15 V 35 mW

logic symbol1

BIN/7-SEG [>
IT1]

£

^^

1021

"L«i
& •I

LT ,3) I

-L^. V20

1

2

4

8

CT=o|_
(13)

. M b 20.210

c 20.210

d 20.210

e 20.210

t 20.210

^ (12)

(11)

om (10)

C12' (9)

n(6) (15)

(14)

SN5446A (J.FH)

SN54L46 (J)

SN5447A (J.FH)

SN54L47 (J)

SN54LS47IJ.FH)

SN7446A (J.N)

SN7447A (J.N)

SN74LS47 (J.N.FN)

48
BCD-TO-SEVEN-SEGMENT

DECODERS/DRIVERS

typical performance

logic symbolT

(4)
BI,'RBO-xf>.

TYPE

OFF-STATE

OUTPUT

VOLTAGE

POWER

•48 5.5 V 265 mW

•LS-1K 5.5 V 125mW

SN5448 (J.FH)

SN54LS48 (J.FH)

SN7448 (J.N)

SN74LS48 (J.N.FN)

r= (3)

(71

C

49 logic symbol'1'

BCD TO SEVEN SEGMENT

DECODERS/DRIVERS

(OPEN-COLLECTOR

OUTPUTS)
typical performance

TYPE

OFF-STATE

OUTPUT

VOLTAGE

POWER

•49 5.5 V 165 mW

'LS49 5.5 V 40 mW

SN5449 (J.FH)

SN54LS49 (J.FH)

SN7449 (J.N)

SN74LS49 (J.N.FN)

OG21

a 20,21 O

b 20.210

c 20.210

d 20.210

e 20.210

f 20,210

9 20.210

(13)

J12L

(11)

(101

(9)

(15)

(14)

pin assignments

J. N PACKAGES

pin assignments

J. N PACKAGES

FH, FN PACKAGES

CT

FH. FN PACKAGtS

LT

BI'RBO

20 ycc

pin assign ments

J, N PACKAGES FH. FN PACKAGES

1 B 8 d 1 nc 11 ne

2 C 9 c 2 B 12 a

3 B 10 b 3 C 13 c

4 D 11 • ••. 81 14 b

5 A 12 tj 5 nc 15 nc

6 •• 13 1 6 D 16 •

7 GND 14 VCC 7 nc 17 nc

8 A 18 8

a • 19 t

10 GND 20 vcc

* Pin numbers shown on logic symbols

are for J and N packages only.

nc — no internal connection.

FONT TABLE Tl - FOR '46. '47. -48. '49
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PRODUCT GUIDE

50
DUAL 2-WIDE 2-INPUT

AND-OR-INVERT GATES

(ONE GATE EXPANDABLE)

SN5450IJ.FH)

SN54H50 (J)

typical performance logic symbol7 pin assignments

TYPE POWER DELAY

•50 14 mW 10.5 ns

•H50 29 mW 6.5 ns

SN7450 (J.N)

SN74H50 (J.N)

>1

(13)

&

(10)

(11)

.12lrv E

—'

8, >1
(3) •^ (6)

(4)

(5)
2D

positive logic: Y = AB+CD+X

•50: X = output of SN5460/SN7460

•H50: X = output of SN54H60/SN74H60

or SN54H62/SN74H62

J. N PACKAGES FH PACKAGE

H) 77~

51
AN DOR

INVERT GATES

typical performance logicsymbol.-51.'H51.'S51^ pin assignments, '51, 'H51, 'S51

SN5451 (J.FH)

SN54H51 (J)

SN54L51 (J)

SN54LS51 (J.FH)

SN54S51 (J.FH)

TYPE POWER DELAY

'51 14 mW 10.5 ns

'H51 29 mW 65 ns

'L51 1.5 m'.V 43 ns

•L.S51 2.75 mW 12.5 ns

•S51 28 mW 3.5 ns

SN7451 (J.N)

SN74H51 (J.N)

SN74LS51 (J.N.FN)

SN74S51 (J.N.FN)

1A "' & >i

1B l13'
1C '9l a

1D-1221-
2A-l^_

-n 131

& >i

\(6)

-c M &

-D l5)

positive logic: Y • AB+CD

logic symbol. 'L51, 'LS51T

(1)
& •i

(12)

(13) < (8)

&

(101

(11)

a >i

(3) \ (6)

&

(5)

2Y

positive logic:

1Y = (1A-1B-1C)+(1D-1E-1F)

2Y - (2A-2B)+(2C-2D|

• Pin numbers shown on logic symbols

nc — no internal connection.

nu — make no external connection.

ro for J and N packages only.
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J. N PACKAGES FH. FN PACKAGES

14 VCC

20 VCC

pin assignments, 'LSI, 'LS51

J. N PACKAGES FH. FN PACKAGES

20 VCC
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52 typical performance

EXPANDABLE 4-WIDE

AND-OR GATES

SN54H52 (J.FH)

TYPE POWER DELAY

•H52 88 mW 9.9 ns

SN74H52 (J.N)

logic symbol'

(2)

a •1

a

(4)

(5)

&

(11)

(12)
&

1131

•9'r-J E

pin assignments

J. N PACKAGES FHPACKAGE

20 VCC

positive logic: Y = AB+CDE+FG+HI+X

X = output of SN54H61/SN74H61

53 typical performance logic symbol, "53T

(1
EXPANDABLE 4-WIDE

AND-OR-INVERT GATES

TYPE POWER DELAY

•53 23 mW 10.5 ns

•H53 41 mW 6.6 ns

(131

SN5453IJ.FH)

SN54H53 (J)

SN7453 (J.N)

SN74H53IJ.N)

(3)

(4)

(9)

X

- (12)r

positive logic: Y • AB+CD+EF+GH+X

X = output of SN5460/SN7460

logic symbol, *H53T

. CI

B-
(13)

(21

(5)

(6)

jjjiac

& >i

•S, (8)

pin assignments, '53

J. N PACKAGES FH PACKAGE

1 A 8 Y 1 nc 1 1 nc

2 C 9 G 2 A 12 Y

3 D 10 H 3 C 13 G

4 E 11 X •: 0 14 H

5 F 12 X 5 nc 15 nc

6 nc 13 B 6 E 16 '.

7 GND 14 VCC 7 nc 17 nc

B F 18 X

9 nc 19 8

10 GND 20 VCC

pin assignments, 'H53

J. N PACKAGES

1 A 8 Y

2 C 9 H

3 D 10 1

4 E 11 X

5 F 12 X

6 G 13 8

7 01.1) 14 VCc

positive logic: Y - AB+CD+EFG+HI+X

X - output of SN54H60/SN74H60

or SN54H62/SN74H62

' Pin numbers shown on logic symbols aro for J and N packages only,

nc - no internal connection.
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54
4-WIDE AND-OR

INVERT GATES

SN5454 (J.FH)

SN54H54 (J)

SN54L54 (J)

SN54LS54 (J.FH)

typical performance

TYPE POWER DELAY

'54 23 mW 10.5 ns

•H54 41 mW 6.6 ns

•L54 1.5 mW 43 ns

•LS54 4.5 mW 12.5 ns

SN7454 (J.N)

SN74H54 (J.N)

SN74LS54 (J.N.FN)

logic symbol, '54T

(1)

(13)

(2)

(4)

IB)

positive logic: Y = AB+CD+EF+GH

logic symbol, 'H54T

. ID

(13)

(8)

(6)

positive logic: Y = AB+CD+EFG+HI

logic symbol, 'L54, 'LS54T

(1) & >1

(2)

&

(4)

(51

N-J?"
&

(10)

(11)

(12)
a

(131

positive logic: Y = AB+CDE +FGH+IJ

' Pin numbers shown on logic symbols are for J and N packages only.

nc — no Intornal connection.

nu - make no external connection.
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pin assignments, "54

J. N PACKAGES FH PACKAGE

1 A 8 Y 1 nc 1 1 nc

2 C 9 G 2 A 12 Y

3 D 10 H 3 C 13 G

4 E 11 nu 4 D 14 H

5 F 12 nu 5 nc 15 nc

6 nc 13 8 6 E 16 nu

7 GND 14 VCC 7 nc 17 nc

8 F 18 nu

9 nc 19 B

10 GNO 20 VCC

pin assignments, 'H54

J. N PACKAGES

1 A 8 Y

2 C 9 H

3 D 10 1

4 E 1 1 nu

5 F 12 nu

6 G 13 B

7 GND 14 Vcc

pin assignments, 'L54, 'LS54

J. N PACKAGES FH. FN PACKAGES

1 A 8 nc 1 nc 11 nc

2 B 9 F 2 A 12 nc

3 C 10 G 3 8 13 F

4 D 11 H 4 C 14 G

5 E 12 1 '.i nc 15 nc

6 Y 13 J 8 D 16 H

7 GND 14 VCC 7 nc 17 nc

8 E 18 I

9 Y 19 J

10 G'.D 20 VCC
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55
2-WIDE 4-INPUT

AND-OR-INVERT GATES

typical performance

TYPE POWER DELAY

•H55 30 mW 6.8 ns

'L55 1.5 mW 43 ns

'LS55 2.75 mW 12.5 ns

SN54H55 (J)

SN54L55 (J)

SN54LS55(J,FH)

SN74H55 (J.N)

SN74LS55 (J.N.FN)

logic symbol, 'H55T

. ID

(2)

(3)

(4)

(10)
&

(111

112)

(131

!•(91 ^

(8)

• Output of SN54H60/SN74H60
or SN54H62/SN74H62

positive logic: Y = ABCD+EFGH+X

logicsymbol, 'L55, 'LSSS*

56
50-TO-1

FREQUENCY DIVIDER

typical performance

&

12)

(3)

14)

(10) a

(111

(12)

(13.
H-

positive logic: Y = ABCD+EFGH

logic symbol'

pin assignments, 'H55

J. N PACKAGES

1 A 8 Y

2 B 9 X-

3 C 10 E

4 D 11 F

5 X 12 G

6 nc 13 H

7 G'.O 14 VCC

pin assignments, 'L55, 'LS55

J. N PACKAGES FH. FN PACKAGES

1 A 8 Y 1 nc 11 nc

2 B 9 nc 2 A 12 Y

3 C 10 E 3 B 13 nc

4 D 1 1 F 4 C 14 E

5 nc 12 G 5 nc 15 nc

6 nc 13 H 6 D 16 F

7 GNO 14 VCC 7 nc 17 nc

8 nc 18 G

9 nc 19 H

10 GND 20 VCC

pin assignments

JG, P PACKAGES

1 CLKB OIK A

2 VCC 6 CLFt

3 QA 7 QB
4 GNO 8 0C

TYPE
CLOCK

FREQUENCY
CLEAR POWER

'LS56 25 MHz HIGH 85 mW

CLR
(6)

CT'

h

CTR

0

r

(5)^
CLKA > •

DIV5

CT-4
(3)

«1>i^CLKB > +

DIV10

CT-4.9

CT>4

(7)

(8)

Qa

SN54LS56 (JG) SN74LS56 (JG.P)

'Pin numbers shown on logic symbols are for J, JG, N.and P packages only,
nc — no internal connection.
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PRODUCT GUIDE

57

60-TO-1

FREQUENCY DIVIDER

typical performance

logicsymbol' pin assignments

TYPE
CLOCK

FREQUENCY
CLEAR POWER

'LS57 25 MHz HIGH 85 mW

SN54LS57 (JG) SN54LS57 (JG.P)

CT=0

JG. P PACKAGES

1 CLKB 5 CLKA

2 VCC 6 CLR

3 QA 7 Qb

4 GND 8 Oc

Qa151 I-*> ,
DIVG

CT ?
(3)

<1) l> > +

DIV10

CT-4.9

CT>4

(7)

(8)
Ob

•Qc

60
DUAL 4-INPUT

EXPANDERS

SN5460 (J)

SN54H60 (J)

'60 pii-.iir.i' logic:

X - ABCD whan coniiiici.nl to X and X inputs of

SN5423/SN7423. SN5450/SN7450. or

SN5463/SN74S3

'H60 potitiva logic:

X - ABCD whan connected to X and X inpuli of

SN54H50/SN74H50. SN54H53/SN74H53. or

SN54H55/SN74H55

typical performance logic symbol7 pin assignments

SN7460U.N)

SN74H60 (J.N)

TYPE POWER

'60 4 mW

'H60 6mW |

61
TRIPLE 3-INPUT

EXPANDERS

typical performance

TYPE POWER

•H61 13 mW

SN74H61 (J.N)

poiitiva logic:

X - ABC whan connaclad to X input of

SN54HS2/SN74H52

(1) &

<r
(2)

mi

(3)

(13)

(4) 8t

•r
(5)

(10)
(6)

(8)

logic symbol*

J. N PACKAGES

1 1A 8 20

2 IB 9 2VT
3 IC 10 2X

4 2A 11 IX

5 2B 12 iSf

6 2C 13 in

7 GND 14 VCC

piti assignments

J. N PACKAGES

1 IA 8 2X

2 IB 9 IX

3 IC 10 3X

4 2A 11 3A

5 28 12 3B

G 2C 13 3C

7 GND 14 VCC

(1) a

E
(2) S(9)

(3)

8r

E
(5) \(8)

(6)

8.

E
(12) \(10)

(13)

t Pin numbers shown on logic symbols are for J, JG, N. and P packages only,

nc — no internal connection.
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62
4-WIDE AND-OR

EXPANDERS

SN54H62 (J)

typical performance

TYPE POWER

'H62 25 mW

SN74H62 (J.N)

63
HEX CURRENT-

SENSING

INTERFACE

GATES

SN54LS63 (J.FH)

typical performance

64,65

TYPE POWER DELAY

'LS63 3.3 111W 21 ns

SN74LS63 (J.N.FN)

4-2-3-2 INPUT AND-OR-

INVERT GATES

typical performance

TYPE OUTPUT POWER DELAY

'S64
TOTEM

POLE
29 mW 3.5 ns

'S65
OPEN-

COLLECTOR
36 mW 5.5 ns

SN54S64 (J.FH)

SN54S65 (J.FH)

SN74S64 (J.N.FN)

SN74S65 (J.N.FN)

logic symbol1

(1)
& >1

«[

(2)

(31
&

(4)

(5)

(9)
81

(10)
\ (61

(11)

(12)
81

(131

logic symbol'

^
l/V

I..200 nAl

[<S0 |iA|

(21

,

(10)

logicsymbol, 'S64*

1111

"21

1131

IV

131 •^ (81

141
&

(51

161

•

'1°'

logic symbol, 'S65'

pin assignments

J. N PACKAGES

1 A 8 X

2 8 9 F

3 C 10 G

4 0 11 H

5 E 12 1

8 X 13 J

7 GND IA VCC

pin assignments

J. N PACKAGES FH. FN PACKAGES

1 IA 8 4Y 1 nc 11 nc

2 IY 9 4A 2 IA 12

3 2Y 10 5A 3 IY 13 4A

4 2A 1 1 5Y 4 2Y 14 5A

5 3A 12 6Y 5 nc 15 nc

6 3Y 13 6A 6 2A 18 5Y

7 GND «4 VCC 7 ne 17 nc

8 3A 18 6Y

3 3Y 18 6A

IC GND :o vcc

pin assignments

J. N PACKAGES FH. FN PACKAGES

1 A 8 Y 1 nc 11 nc

2 E 9 J 2 A 12 Y

3 F 10 K 3 E 13 J

-1 G 11 B .-. I 14 K

6 H 12 C 5 nc 15 nc

6 1 13 D 6 G 16 B

7 GND 14 VCC 7 ne 17 n;

8 H 18 C

9 1 19 D

10 GND 20 VCc

positive logic: Y = ABCD+EF+GHI+JK

' Pin numbers shown on logic symbols are for J and N packages only,
nc — no internal connection.
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68
DUAL 4-BIT DECADE COUNTER

High-drive outputs (Iql fated at 8 mA/16 mA)

typical performance

COUNT

FREQUENCY
CLEAR

POWER

DISSIPATION

60 MHz LOW 180 mW

SN54LS68 (J.FH) SN74LS68 (J.N.FN)

69
DUAL 4-BIT BINARY COUNTER

High-drive outputs (Iql 'a,ed at 8 mA/16 mA)

typical performance

COUNT

FREQUENCY
CLEAR

POWER

DISSIPATION

70 MHz LOW 180 mW

SN54LS69 (J.FH) SN74LS69 (J.N.FN)

logic symbol

1CLKA ilLfa.
CTRDIV2

>< >
CT=0

(14)

...I"*"
1CLR —•

CTRDIV5

> rCT-0

0

2

(2)

ICLKB-ni^
(13)

(3)

CTRDIV 10

* rCT-0

0

3

(7)
-•arjf (1«f^ (10)

2CLK >=• (5)

(12)

-1QA

•iob

•1QC

•1QD

20A

20B

20c

•2QD

logic symbol'

1QA

10.B

1QC

iqd

2QA
20B

2Qc

20D

(13)

(101

TPin numbers shown on logic symbols are (or J. JT and NT packages only,

nc — no internal connection.
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pin assignmonts

J. N PACKAGES

1 1CLKA 9 2CLK

2 10B 10 2QB

3 10D 1 1 2CLR

•: ICIH 12 2Qd

5 20c 13 IOC
6 nc 14 1QA

7 2QA 15 1CLKB

8 GND II VCC

FH. FN PACKAGES

1 nc 11 nc

2 1CLKA 12 2CLK

3 1QB 13 20B

4 1QD 14

5 1CTR 15 20D

6 nc ie nc

7 2QC 1 7 1QC
8 nc IS 10a

9 20A 19 1CLKB

10 GND 20 vcc

nc-no internal connection

pin assignments

J. N PACKAGES

1 1CLKA 9 2CLK

2 10B 10 20B

3 10D 1 1 2CLR

4 1CLR 12 2QD

5 20C 13 IOC
6 nc 14 1QA

7 2QA 15 1CLKB

8 GND ie VCC

FH. FN PACKAGES

1 nc 11 nc

2 1CLKA 12 2CLK

3 1QB 13 2QB

4 1Q0 14 2CTH

5 1CLB 16 2QD

B nc 16 nc

7 20C 17 IOC
H nc 18 IQA

9 20A 19 1CLKB

10 GND 20 VCC

nc-no internal connectic

0

'5
(J
+•»

u
3

•D
O
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70
AND-GATED J-K POSITIVE-

EDGE-TRIGGERED FLIP-FLOPS

typical performance

TYPE 'max
PWR/

FF

SET

UP
HOLD

'70 35 MHz 65 mW 20ns1 Bnsl

I Rising edge of clock pulse

1 Falling edge of clock puis

SN5470 (J.FH) SN7470 (J.N)

71
'H71: AND-OR-GATED J-K MASTER-

SLAVE FLIP-FLOPS WITH PRESET

typical performance

TYPE 'max

PWR/

FF

SET

UP
HOLD

'H71 30 MHz 80 mW OnsT Onsi

•L71 30 MH/ 3.8 mW 0 ns! Onsl

1 Rising edge of clock pulse.

1 Falling edge of clock pulse.

SN54H71 (J) SN74H71 (J.N)

*L71: AND-GATED R-S MASTER-

SLAVE FLIP-FLOPS WITH PRESET

AND CLEAR

SN54L71 (J)

logic symbolT

positive logic: J - J1J2-J

K-K1-K2-K _
II inputs J and K are

Preset or clear functi

logic symbol, 'H71'

PRE

J1A

JIB

J2A

J2B

CLK

K1A

K1B

K2A

K2B

lol r-^

(11
& 1

U

"1

(2)

(4)

(13)
CI

"1

IK

«^ (81
(9)

8. 1

(10)

(12)

• logic: J-IJ1AM1BMJ2A-J2BI

K-IK1A-K1BI+IK2A-K2BI

logic symbol. 'L71'

PRE

SI

S2

(13) ^

(3)
S

IS

1R

"i

i

&
(41

(51 (8)

112)
CI

(9) ^ (6)
8,

(10)

(11)

(2) r^
R

positive logic: R - R1R2R3

S -S1S2-S3

• Pin numbers shown on logic symbols are for J and N packages only.
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pin assignments

J. N PACKAGES FH PACKAGE

"or,

3 cm

"b-T

20 VCC

t used, they must bo grounded.

can occur only whon the clock input is Ic

pin assignments, 'H71

J. N PACKAGES

1 J1A 8 8

2 JIB 9 K1A

3 J2A 10 K1B

4 J2B 11 K2A

5 PRE 12 K2B

6 O 13 CLK

7 GND 14 VCC

pin assignments. 'L71

J. N PACKAGES

1 nc 8 a

2 CLR 9 Ftl

3 SI 10 R2

4 S2 11 R3

5 S3 C i. :c

6 5 13 PflT

7 GND 14 VCC



72
AND-GATED J-K MASTER-SLAVE

FLIP-FLOPS WITH PRESET AND CLEAR

typical performance

TYPE 'max
PWR/

FF

SET

UP
HOLD

'72 20 MHz 50 mW Onst Onsi

'H72 30 MHz BO mW Onst Onsl

'L72 3 MHz 3.8 mW Onst 0 nsi

logic symbol'

PRE

J1

J2

J3

CLK

K1

(3)
(4)
(5)

S

1J

1K

"1

~l

8.

(8)

CI
(9) •^ I6'

8,

(101

(11)

(2) r^
R

PRODUCT GUIDE

pin assignments

J. N PACKAGES

CtR

CLK

-m
14 VCC

FH PACKAGE

Tnr

9 S 19 PffE

Rising edge of clock pulio.

I Falling edge of clock pulse.

SN5472 (J.FH) SN7472 (J)

SN54H72 (J) SN74H72 (J)
SN54L72 (J)

positive logic: J • J1\)2'J3; KVK2-K3

73
DUAL J-K FLIP-FLOPS

WITH CLEAR

typical performance

logic symbol' "73, 'H73, 'L73'

141

TYPE 'max
PWR/

FF

SET

UP
HOLD

'73 20 MHz 5mW Onst Onsl

'H73 30 MHz 80 mW Onst 0ns;

'L73 3 MHz 3.8 mW Onsl Onsl

'LS73A 45 MHz 10 mW 20 ns I Onsl

:symbol,'LS73A'

t Rising odgo of clock pulse

f Falling odgo of clock puis

SN5473 (J)

SN54H73U)

SN54L73U)
SN54LS73A (J

SN7473 (J.N)
SN74H73IJ.N)

U

1CLK

IK

1CLR

2J

2CLK

2KSN74LS73A (J.N) *"•
2CLR

u

>C1

IK

R

(1) r^

(3)

(2) r-^
(7)

>
(5) ^

(10)

(G) r^

' Pin numbers shown on logic symbols are for J and N packages only.

ne - no Internal connection.
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pin assignments

J. N PACKAGES

1 1CLK 8 2(3

2 1CLR 9 2Q

3 IK 10 2K

4 VCC 11 GND

5 2CLK 12 1Q

6 2CLR" 13 lQ

7 2J 14 |J

For chip carrier Information,
contact tho factory.

0)
•o

"5
<D

O
3

"D
O
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74
DUAL D-TYPE POSITIVE-EDGE-

TRIGGERED FLIP-FLOPS WITH

PRESET AND CLEAR

typical performance

TYPE 'max
PWR/

FF

SET

UP
HOLD

'74 25 MHz 43 mW 20 ns! 5 nsl

'ALS74 50 MHz 6 mW 15 nsl 0 nsl

'AS74 125 MHz 26 mW 4.5 ns 1 Ons I

•H74 43 MHz 75 mW 15 nsl 5 nsl

'L74 3 MHz 4 mW 50 nsl 15 nsl

'LS74A 33 MHz 10mW 20 nsl 5 nsl

'S74 110 MHz 75 mW 3 nsl- 2 nsl

I Rising edge of clock pulse.

SN5474(J.FH)

SN54ALS74 (J.FH)

SN54AS74 (J.FH)

SN54H74 (J)

SN54L74 (J)

SN54LS74A (J.FH)

SN54S74 (J.FH)

SN7474 (J.N)

SN74ALS74 (N.FN)

SN74AS74 IN,FN)

SN74H74 (J.N)

SN74LS74A (J.N.FN)

SN74S74 (J.N.FN)

Pin numbers shown on logic symbols aro lor J and N packages only,
nc - no internal connection.
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pin assignments

J. N PACKAGES FH. FN PACKAGES

1 icTR 8 20 1 nc 11 nc

2 1D g 20 •2 1CLR 12 215

3 1CLK 10 2PRE 3 ID 1 3 20

4 1PHE 11 2CLK 4 1CLK 14 2PR1

5 1Q IJ 2D 5 nc 15 nc

6 10 13 2CLR 6 1PRJ 16 2CLK

7 GND 14 VCC 7 nc 17 nc

8 10 18 2D

9 10. l'l 2CLR

10 GND 20 VCC



75
4-BIT BISTABLE LATCHES

typical performance

TYPE
OUT

PUTS
DELAY

TOTAL

POWER

•75 Q.Q 15 ns 160 mW

'L75 Q.Q 30 ns 80 mW

'LS75 Q.Q 11 ns 32 mW

SN5475 (J)

SN54L75 (J)

SN54LS75IJ)

76

SN7475 (J.N)

SN74LS75(J.N!

DUAL J-K FLIP-FLOPS WITH

PRESET AND CLEAR

typical performance

TYPE 'max
PWR/

FF

SET

UP
HOLD

'76 20 MHz 50 mW Onsl Onsl

'H76 30 MHz 80 mW Onsl Onsl

'LS76A 45 MHz 10 mW 20 nsl Onsl

1 Rising odgo of clock pulse.

1 Falling edge of clock pulse.

SN5476 (J)

SN54H76U)

SN54LS76A (J)

SN7476 (J.N)
SN74H76 (J.N)

SN74LS76A (J.N)

logicsymbol, "76,'H76'
(2)

•TOE
(4)

2PTxl=
(9)

2CLK

(12)

2clr<2L
logic symbol, 'LS76AT

J=*>

' Pin numbers shown on logic symbols aro for J and N packages only,

nc — no intornal connection.

(16)

JlSLlO

J141 .^

(15)

(14)
10

(11)

Texas
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PRODUCT GUIDE

pin assignments

J. N PACKAGES

1 IB 0 40

2 ID 10 30

3 20 11 33
4 3C.4C 12 GND

5 VCC 13 1C.2C

6 3D 14 2Q

7 4D 11, 2Q

8 40' 16 10

For chip carrier Informatior
contact the factory.

pin assignments

J. N PACKAGES

1 ICLK 1) 2J

2 1PHE" 10 20

3 lClB' 11 20

4 U 12 2K

5 VCC 13 GND

6 2CLK 14 10

7 2l>Rf 15 10

G 2CTT! If, IK

For chip carrier information,
contact the factory.

73

'5
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77
4-BIT BISTABLE LATCHES

typical performance

OUT

PUTS
DELAY

TOTAL

POWER

Q 15ns 160 mW

Q 30 ns 80 mW

Q 10 ns 35 mW

SN5477 (J)

SN54L77 (J)

SN54LS77 (J)

78
DUAL J-K FLIP-FLOPS WITH

PRESET, COMMON CLEAR, AND

COMMON CLOCK

typical performance

TYPE 'max
PWR/

F-F

SET

UP
HOLD

'H78 30 MHz 80 mW Onst 0 nsl

'L78 3 MHz 3.8 mW Onst 0 nsl

'LS78A 45 MHz 10 mW 20 nsl Onsi

t Rising edge of clock pulso.

I Falling edge of clock pulso.

SN54H78 (J)

SN54L78U)

SN54LS78A (J)

SN74H78 (J.N)

SN74LS78A (J.N)

logic symbol'

111
ID

CI(12)r-j
_(2)

J5I

C2

2D

(131

3D

C3

(91

(3) rl7~
T_J

J6I
C4

4D

(81

logic symbol, 'H78'

1PRE

1J

2K

(9)

(13),,

(4)

(1)
IK

2PSTJ2PJJ-J
2J

(ID

(8)

logic symbol, 'L78'

(1)

logic symbol, 'LS78A'

,., „ ID

2pRE

-» >C1
-£=» R

(2)

(13)

TPin numbers shown on logic symbols are for J and N packagesonly,
nc - no internal connection.
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pin assignments

J. N PACKAGES

1 ID 8 4Q

2 20 9 30

3 3C.4C 10 nc

4 VCC 11 GND

5 3D 12 1C.2C

6 40 13 2Q

7 nc 14 1Q

For chip carrier informatii
contact the factory.

pin assignments, 'H78

J. N PACKAGES

1 IK B 2K

2 10 y CLK

3 ItJ 10 2PRE

4 1J 11 2J

5 23 12 CLR

6 20 1 3 IPRfi

7 GND 14 VCC

pin assignments, 'L78, 'LS78A

J. N PACKAGES

1 CLK 3 20

2 1 PRE B 20

3 U 10 2J

4 VCC 11 GND

5 CLR 12 10

6 2PRE 13 1Q

7 2K : •: IK

For chip carrier i
contact the facte
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80
GATED FULL ADDERS

typical performance

TYPE
CARRY

TIME

ADD

TIME

POWER

PER BIT

•80 10.5 ns 52 ns 105 mW

SN5480U.FH

NOTES: 1. A

SN7480 (J.N)

+ A' + A1-A2. B -

Bc + B" + B1-B2
2. When A* is used as an input.

A1 or A2 must be low.

Whon B* is used as an input.

B1 or B2 must be low.

3. Whon A1 and A2 or B1 and

B2 ore used as Inputs, A* or

B*, respectively, must be

open or used to perform dot-

AND logic.

82
2-BIT BINARY FULL ADDERS

typical performance

TYPE
CARRY

TIME

ADD

TIME

POWER

PER BIT

'82 14.5 ns 25 ns 87 mW

SN5482 (J) SN7482 (J.N)

83
4-BIT BINARY FULL ADDERS

WITH FAST CARRY

typical performance

TYPE
CARRY

TIME

ADD

TIME

POWER

PER BIT

'83A 10 ns 16 ns 76 mW

'LS83A 10 ns 15ns 24 mW

SN5483A (J)

SN54LS83A (J)

SN7483A (J.N)

SN74LS83A (J,N)

logic symbol* pin assignments

J. N PACKAGES FH PACKAGE

1 8- 8 Al 1 nc 11 nc

2 Be 9 A2 2 B' 12 Al

3 Cn 10 A* 3 «C 13 A2

4 Cn.l 11 AC •1

5 I 12 B1 5 nc 15 n

6 I 13 B2 6 Cn-1 16 *C
7 GND 1* vCc 7 nc 17 nc

B I 18 81

a 1 ID B2

10 GND 20 vCc

A1 181 &

6

>1

P

Q

A" '91
„. (10) .

L (5)

Ar (11) ^

ni (12) 8. >1

„., <13> ^ <«

(1) ^-

u L
Pc (21 -
r l3) CI CO

^ (4)
Cn+1

logic symbol'

(2)

CI

4:
CO

(1)

(14) (12)

(3)

(13) (10)

(5)

logicsymbol'

v

(9)

>P (6)

A4-Ly- 3.

"1

^ (21

u (151

B2^-

nu (16)
0

1 CO
(141

CO ,131 CI

pin assignments

J. N PACKAGES

1 II 8 nc

2 Al 9 nc

3 Bl 10 C2

4 VCC 11 GNO

6 CO 12 12

6 nc 13 B2

7 nc 14 A2

For chip carrier information,
contact the factory.

pin assignments

J. N PACKAGES

1 A4 9 11

2 ISI3 10 Al

3 A3 11 Bl

4 B3 12 GND

5 VCC 13 CO

6 12 14 C4

7 B2 15 14

6 A2 16 B4

For new chip carrier designs, use 'LS283 or 'S283.

' Pin numbers shown on logic symbols are for J and N packages only,

nc — no internal connection.
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85
4-BIT MAGNITUDE

COMPARATORS

typical performance

TYPE
COMPARE

TIME
POWER

'85 21 ns 275 mW

•L85 82 ns 20 mW

•LS85 23.5 ns 52 mW

'S85 11.5 ns 365 mW

PO

P1

P2

P3

P<Q

P-Q

P>Q

00

logicsymbol, '85, 'LS85, 'S85'

P<Q

P-Q

P>Q

SN5485 (J.FH)

SN54L85 (J)

SN54LS85 (J.FH)
SN54S85 (J.FH)

(10)

1(12)

(13) r
(151

.

(2)
<

P<Q

(3)

(5)
(9) P>0

(11)

Q(141

(11SN7485 (J,NI 03

SN74LS85 (J.N.FN) loaic •Vmbol, 'L85'
SN74S85 (J.N.FN)

P<Q

P'Q

110)

<

C0MP

P<0

P-0

P>Q

(71

12)

(15)

(5)

(6)

(12)

(3)

(41

(11)
(13)

(9)

ID

(14)

P2

P3

P<0

P-Q

P>0

00

Q1

pin assignments, '85, 'LS85, "S85

J. N PACKAGES

3 P = 0it

16 VCC

pin assignments. 'L85

J. N PACKAGES

1 02 9 01

2 P2 10 PO

3 Pi=Dout 11 00

4 P>Qm 12 P<Qout

5 P<0.n 13 P>Oout

6 P = Om 14 03

7 PI 15 P3

8 GND 18 VCC

FH. FN PACKAGES

19 P3

20 VCC

86
QUADRUPLE

2-INPUT

EXCLUSIVE-

OR GATES

typical performance logi

TYPE POWER DELAY

•86 150mW 14 ns

'ALS86

•L86 15 mW 55 ns

'LS86 30 mW 10 ns

•S86 250 mW 7 ns

logic symbol. '86. 'ALS86. 'LS86. 'S86' pin assignments. '86. 'ALS86. 'LS86. 'S86
(1)

-1

(4)

(10)

(12)

(13)
SN5486 (J.FH)
SN54ALS86 (J.FH)
SN54L86 (J)

SN54LS86 (J.FH)
SN54S86 (J.FH)

SN7486 (J.N)

SN74ALS86 (N.FN)

SN74LS86 (J.N.FN)
SN74S86 (J.N.FN)

logic symbol,'L86'

-1

15)

(6)

18)

(9)

(12)

(13)

positive logic: Y=A0B =AB +AB

' Pinnumbers shown on logic symbols arefor J andNpackages only,
nc — no intornal connection.

J. N PACKAGES FH. FN PACKAGES

VCC

20 Vcc

pin assignments, 'L86

J. N PACKAGES

1 IA 8 3A

2 1B 9 38

3 IY 10 3Y

4 2Y 1 1 4Y

5 2A 12 4A

6 2B 13 48

7 GND M VCC
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87
4-BIT TRUE/

COMPLEMENT,

ZERO/ONE

ELEMENTS

SN54H87 (J)

typical performance

TYPE POWER DELAY

'H87 270 mW 14 ns

88

256-BIT READ-ONLY

MEMORIES

typical performance

SN74H87 (J.N)

TYPE
ADDRESS I ENABLE

TIME TIME

POWER

PER BIT

•88A 26 ns I 22 ns 1.1 mW

SN54488A (J) SN7488A (J.N)

89
64-BIT READ/WRITE

MEMORIES

typical performance

TYPE
ADDRESS

TIME

ENABLE

TIME

POWER

PER BIT

| '89 32 ns 30 ns 5.9 mW

SN7489 (J.N)

logicsymbol*
IB) ^

G2

N3

r

111

151
2 1 3

(10)

113)

logic symbol'

(101

°"l

10M32X8

AO

AO

\AJi A<>
AO

(1)

(11) (2)

(12) (3)

(13) (4)

(14) (5)

(18) ^
EN AO

AO

(6)

(7)

(9)

rcbolt

m

' Pin numbers ihoxvn on logic symbols are for J and N packages only,
nc - no internal connection.
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pin assignments

J. N PACKAGES

1 C B B

2 Al 9 Y3

3 Yl 10 A3

4 nc 11 nc

5 A2 12 Y4

6 Y2 13 A4

7 GND 14 VCC

pin assignments

J, N PACKAGES

1 01 9 08

2 02 10 AO

3 03 11 Al

••. Q4 12 A2

•:• 05 13 A3

e Q6 |4 A-l

7 Q7 15 5

B GND 16 VCC

pin assignments

J. N PACKAGES

1 AO 9 03

2 m 10 D3

3 WE" 11 54

4 D1 12 D4

6 01 13 A3

6 D2 14 A2

7 02 15 Al

8 GND 16 VCC
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90
DECADE COUNTERS

typical performance

TYPE
COUNT

FREQUENCY
CLEAR

TOTAL

POWER

'90A 32 MHz HIGH 160 mW

'L90 3 MHz HIGH 20 mW

'LS90 32 MHz HIGH 40 mW

SN5490A (J)

SN54L90 (J)

SN54LS90 (J)

SN7490A (J.N)

SN74LS90 (J.N)

logic symbol7

RW1JJ2-J
nniTi (31

& cTR •

CT-0

Z3

r1

nam l61 8.

1

•QA

Ob

oc
18)

2 '">

pin assignments

J. N PACKAGES

1 CKB 8 Qc
2 R0I1I 9 QB
3 R0I2I 10 GND

4 nc 11 Qd

6 VCC 12 0A
8 R9I1I 13 nc

7 R9I2I 14 CKA

For now chip cantor designs, use '290 or 'LS290

91
8-BIT SHIFT REGISTERS

typical performance

TYPE
SHIFT

FREQUENCY

SERIAL

DATA

INPUT

TOTAL

POWER

'91A 10 MHz GATED D 175 mW

'L91 3 MHz GATED D 17.5 mW

'LS91 25 MHz GATED D 60 mW

SN5491A (J)
SN54L91 (J)

SN54LS91 (J|

SN7491A(J,N)

SN74LS91 (J.N)

92
DIVIDE-BY-12 COUNTERS

typical performance

logic symbol1

CLK ,9>
SRGB

>C1/-»>
113)

B <nl 6
ID

A ,12)

oh

Qh

logic symbol1

(6)
ROdl-

R0(2)
17)

CTR

CT-0

pin assign ments

J. N PACKAGES

1 nc 8 nc

2 nc j CLK

3 nc 10 GND

4 nc 11 B

5 VCC 12 A

6 nc 13 QH

7 nc 14 OH

For chip carrier informatic

contact tho factory.

pin assignments

TYPE
COUNT

FREQUENCY
CLEAR

TOTAL

POWER

'92A 32 MHz HIGH 160mW

'LS92 32 MHz HIGH 39 mW

-Qa
DIV2 (121

DIV3

CTlj24
(11)

(9)

l - DIV2
>4»

(8)

J. N PACKAGES

1 CKB 8 Op
2 nc 9 Qc
3 nc 10 GND

4 nc 11 Qs

5 VCC 12 0A

6 R0I1I 13 nc

7 R0I2I 14 CKA

SN5492A (J).

SN54LS92 (J)

SN7492A (J.N)

SN74LS92IJ.N)

•Qb

-QC

•oD

1 Pin numbers shown on logic symbols aro for J and N packages only,
nc — no internal connection.
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93
4-BIT BINARY COUNTERS

typical performance

logic symbol, '93A, 'LS93T

(2)

pin assignments, '93A, 'LS93

TYPE
COUNT

FREQUENCY
CLEAR

TOTAL

POWER

'93A 32 MHz HIGH 160 mW

'L93 3 MHz HIGH 20 mW

'LS93 32 MHz HIGH 39 mW

SN5493A (J)

SN54L93 (J)

SN54LS93 (J)

SN7493A (J.N)

R0U1

R0I2)
131

CKB-

ft CTR

CT-0

DIV8

CT ;

•Qa

-ob

•Qc

-QD

J. N PACKAGES

1 CKB 8 Oc
2 R0I1I 9 Ob
3 R0I2I 10 GND

4 nc n Qd

5 Vcc 12 0A

6 nc 13 nc

7 nc 14 CKA

SN74LS93 (J.N) logic symbol, 'L93'

ill

pin assignments, 'L93

R0I1I-

R0(2)
(2)

CTR

CT-0

J. N PACKAGES

1 R0I1I B CKB

2 R0I2I 9 Ofl
3 nc 10 Qc

4 VCC 1 1 GND

5 nc 12 Oo
6 nc 13 QA

7 nc 14 CKA

94
4-BIT SHIFT REGISTERS

(DUAL ASYNCHRONOUS

PRESETS)

typical performance

TYPE
SHIFT

FREQUENCY

SERIAL

DATA

INPUT

ASYNC

CLEAR

TOTAL

POWER

'94 10 MHz D HIGH 175 mW

SN5494 (J) SN7494 (J.N)

i;

logic symbol1

-Qa

•Qb

-Qc

•qd

i chip carrier designs, use '293 or 'LS293.

pin assignments

J. N PACKAGES

1 PIA G Qd

2 P1B 10 CLR

3 PIC 11 P2D

4 P1D 12 GND

5 VCC 13 P2C

6 PE1 t.t P2B

7 SER 16 PE2

B CLK IB !•:••-.

PE1

PE2

CLR

CLK

(6)

SRG4

G1

G2

R

t>C3/-*>
4 H

(151

(10)

(8)

(7)
SER

P1A

P2A

3D

IS

2S

(11

(16)

121
P1B

P2B

IS

2S
1141

(3)
PIC

P2C
(13)

(41
P1D (9)

(11)
P2D

Qd

' Pin numbers shown on logic symbols are for J and N packages only.

nc — no internal connection.
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95
4-BIT SHIFT REGISTERS

(PARALLEL IN/PARALLEL OUT.

SHIFT RIGHT. SHIFT LEFT,

SERIAL INPUT)

typical performance

TYPE
SHIFT

FREQUENCY

SERIAL

DATA

INPUT

TOTAL

POWER

'95A 25 MHz D 195 mW

'AS95

'L95 3 MHz D 19 mW

'LS95B 30 MHz D 65 inW

SN5495A (J.FH)

SN54AS95 (J.FH)

SN54L95 (J)

SN54LS95B (J.FH)

SN7495A (J.N)

SN74AS95 (N.FN)

SN74LS95B (J.N.FN)

logic symbol, '95A, 'AS95. 'LS95B*

SRG4

logic symbol, 'L95T

MODE ^U

CLK, iZLto.
CLK2i^

-en m

SRG4

M2 ILOAD)

Ml (SHIFT)

> 1C3/1-*

>XA

T r

3D

4DA ,141
D ,2' (121

4D

c ,3' (10)

D ,5) (9)

logic symbol196
5-BIT SHIFT REGISTERS

typical performance

TYPE
SHIFT

FREQUENCY

SERIAL

DATA

INPUT

ASYNC

CLEAR

TOTAL

POWER

36 10 MHz D LOW 240 mW

'L96 5 MHz D LOW 120 mW

'LS96 10 MHz D LOW 60 mW

CLR

CLK

(161^
R

>C1

Q2

SRG5

r

(11

(81

19)
1D

28
(2)

(3) (14)
:•:;

(71 (10)
SN5496 (J)

SN54L96 (J)

SN54LS96IJ)

SN7496 (J.N)

SN74LS96 (J.N)

Qa

oB

qc

QD

°E

pin assignments, '95A, 'LS95B

J. N PACKAGES FH. FN PACKAGES

1 SER B CLK2 1 nc 1 1 nc

2 A B CLK1 2 SER 12 CLK2

3 B 10 Qn 3 A 13 CLK1

4 C 1 i Qc •: B 14 Qd
5 D i; Or 5 nc 15 nc

6 MODE 13 Qa 6 C 16 Qc
7 GNO 14 vcc 7 nc 17 nc

8 D 18 Qb
B MODE IS Qa

10 GND 20 VCC

pin assignments, 'L95

J. N PACKAGES

1 SER a CLK2

2 B a Qd
3 C in Qc

* VCC ' 1 GND

5 D 12 Qr
6 MODE Qa

7 CLK1 : •: A

pin assignments

J. N PACKAGES

1 CLK B SER

II Qe
3 B 1 1 Qo
4 C 12 GND

5 VCC 13 Qc
6 D 14 Qb
7 E i S Oa
8 P£ 16 cTh

For chip carrier infor
contact tho factory.

97
SYNCHRONOUS 6-BIT

BINARY RATE MULTIPLIERS

typical performance

logic symbol* pin assignments

TYPE POWER FREQ1

'97 345 mW 32 MHz

t clock freqi

SN5497 (J.FH)

SN7497 (J.N)

STROBE

ENABLE

UNITY/CAS

CLR

B0

B1

82

(91
>2III

[fi]
LJ

1101 ^

a

G1

mi ^ (SI

(12) t^.

(131
V3

CT-0

(8)

(41 (71

(11

f. ,

IP

(RATE)

(14)

(151

(2)

(3)

r Pin numbers shown on logic symbols
nc — no internal connection.

>for J and N peckagos only.
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98
4-BIT DATA SELECTOR/

STORAGE REGISTERS

typical performance

TYPE FREQUENCY POWER

'L98 3 MHz 25 mW

SN54L98 (J)

99
4-BIT BIDIRECTIONAL

UNIVERSAL SHIFT REGISTERS

typical performance

TYPE
SHIFT

FREQUENCY

SERIAL

DATA

INPUT

TOTAL

POWER

'L99 3 MHz J-K 19 mW

SN54L99 (J)

100
8-BIT BISTABLE LATCHES

typical performance

TYPE DELAY
TOTAL

POWER

'100 15 ns 320 mW

SN54100 (J) SN74100 (J.N)

logic symbol7

-Qa

-Qb

.Qc

.00

ws.

CLK.

J9I

-IQIl—

J2) I

I1)

G1

>C2

.1UX

r
A1. 1.2D

1.2D
(15) (

(3) (141
(4)

15)
(13)

(6)

112)
(11)

(7)

logic symbol1

logic symbol7

... <23> rrr

102-12-
,„.. (22)

-!22L,c

2D1-

2D2-

2D3-

2D4-

(121

T r

ID
(9)

-201

-202

-2Q3

-2Q4

' Pin numbers

nc - no Intern

vn on logic symbols for J and N packages only.
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pin assignments

J. N PACKAGES

1 A2 9 ws

2 Al 10 CLK

3 Bl 11 Qd
4 B2 12 Dl

6 C1 : 3 Qc
6 C2 14 Qb
7 D2 15 Qa
8 GND ie vcc

pin assignments

J. N PACKAGES

1 A B CLK2

2 J 10 Qo

3 B 11 Qd

4 C 12 Qc

5 VCC 13 GND

6 D 14 Qb
7 MODE lb Qa

8 CLK1 1G K

pin assignments

J. N PACKAGES

1 nc 13 nc

2 1D1 14 nc

3 1D2 15 203

4 102 16 2 04

5 1Q1 17 2Q4

6 nc 18 2Q3

7 GND 19 1Q3

8 201 20 104

9 2Q2 -"1 1D4

10 2D2 22 1D3

1 1 201 23 IC

12 2C 24 vcq

or chip carrier infor
jntact the factory.
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101
AND-OR-GATED J-K NEGATIVE-EDGE-

TRIGGERED FLIP-FLOPS WITH PRESET

typical performance

TYPE 'max PWR
SET

UP
HOLD

'H101 50 MHz 100 mW 13nsi Onsi

1 Falling odge of clock pulse

SN54H101 (J) SN74H101 (J.N)

logic symbol'

s^. 15)PRE

J1A "' Bi :•!

J1D '2I
J2AJ2L_J
J-n ,4»

(9)
>C1

& •i

icm (101
K-A (11)
x.- (12)

18) ^

pin assignments

J. N PACKAGES

1 JtA 8 5
2 J 1 B 9 KIA

3 J2A 10 K1B

4 J2B 1 1 K2A

5 PRE 12 K2B

e a 13 CLK

7 GND 14 VCC

positive logic: J

K

(J1A- J1B1+ (J2A-J2B)

(K1A-K1BJ+ (K2A-K2B)

102
AND-GATED J-K NEGATIVE-EDGE-

TRIGGERED FLIP-FLOPS WITH

PRESET AND CLEAR

typical performance

TYPE 'max PWR
SET

UP
HOLD

'H102 50 MHz 100 mW 13 nsl Onsl

I Falling odge of clock pulso

SN54H102 (J) SN74H102IJ.N)

103
DUAL J-K NEGATIVE-EDGE-

TRIGGERED FLIP-FLOPS

WITH CLEAR

typical performance

TYPE 'max
PWR/

F-F

SET

UP
HOLD

•HI 03 50 MHz 100 mW 13 ns; Onsl

1 Falling edge of clock pulse

SN54H103 (J) SN74H103IJ.N)

PRl-U^
11 l31

s

U

1K

St

n w
J3 <5' (8) Q

1-1 (9>
>C1

w (6) _
&

(10)

ica (111
FTfi l21 •- R

positive logic: J = Jl - J2 • J3

K • Kl •K2 • K3

* Pin numbers shown on logic symbols are for J and N packages only,
nc - no Imornol connoctlon.
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pin assignments

J. N PACKAGES

1 nc 8 Q

2 CTH 9 Kl

3 Jl 10 K2

4 J2 11 K3

5 J3 12 CLK

13 PBT

7 GND '4 VCC

pin assignments

J. N PACKAGES

1 ICLK 6 20"

2 1CLR 9 2Q

3 IK 10 2K

4 VCC 11 GNO

5 2CLK 12 10

0 .•(..,! 13 1Q

7 2J 14 1J



104

AND-GATED J-K MASTER-SLAVE

FLIP-FLOPS

typical performance

TYPE PWR
SET

UP
HOLD

•104 75 mW 10 ns! 0 ns!

SN54104 (J.FH) SN74104 (J.N)

105

AND-GATED J-K MASTER-SLAVE

FLIP-FLOPS

typical performance

I TYPE PWR
SET

UP
HOLD

| '105 85 mW 10 nsl 0 nsl

SN54105 (J.FH) SN74105 (J.N)

logic symbol'

PRE
(2) ^

s

(41 &

(5)

(12) (61

1
(3) ^ (8)

(101 IK

(11)

(9)

1131^
R

CLK

CLR

positive logic: J = J1-J2-J3

K = K1-K2-K3

logic symbol'

PRE-^LfcJ

i— &

'ifc-x

eiR-i^R

positivo logic: J = J1-J2-J3

K = K1-K2-K3

pin assignments

J. N PACKAGE

pin assignments

J. N PACKAGE

'Pin numbers shown on logic symbols are for J and N packages only.

NC — no internal connection.
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PRODUCT GUIDE

FH PACKAGE

tt^

?o vcc
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106
DUAL J-K NEGATIVE-EDGE

TRIGGERED FLIP-FLOPS WITH

PRESET AND CLEAR

typical performance

TYPE •max

PWR/

F-F

SET

UP
HOLD

•H105 50 MHz 100 mW 13 nsl Onsl

I Foiling odgo of clock pulso

SN54H106IJ) SN74H106 (J.N)

107
DUAL J-K FLIP-FLOPS

WITH CLEAR

typical performance

TYPE •max

PWR/

FF

SET

UP
HOLD

'107 20 MHz 50 mW o n-,: Onsl

•LS107A 45 MHz 10 mW 20 nsl Onsl

t Rising edge of clock pulso

I Falling edge of clock pulse

SN54107 (J.FH) SN74107 (J.N)
SN54LS107A (J.FH) SN74LS107A (J.N.FN

logic symbol, '107'

u m u

C1

1K

H

'1ICLK (121 (3)

•tit W -^ (2)

lF7H (13) rx.

2J (8)
1ICLK lSl (5)

„,. HD ^ (6)

-cfii(101 —
logic symbol, 'LS107A1

(1)

* Pin numbers shown on logic symbols are for J and N packages only,

nc - no internal connection.
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pin assignments

J. N PACKAGES

1 1CLK B 2J

2 IPffl 10 20*
3 1CLR 1 1 20

4 1J 2K

5 VCC 13 GND

6 2CLK :•: IB

7 2PBT 1Q

8 2CLII 18 IK

pin assignments

J. N PACKAGES FH. FN PACKAGES

1 1J B 2J 1 nc 11 nc

2 IS a 2CLK 2 U 12 2J

3 10 I0 icTS ' 10 13 2CLK

4 1K 11 2K •'. 10 14 2CTH

5 2Q i? ICU. 5 nc IS nc

6 20 i :• icTH 6 IK 16 2K

7 GND t.i vcc 7 nc 1 .' nc

a 2Q 13 ICLK

B 2Q 19 ICLR

10 GND 20 vcc



108
DUAL J-K NEGATIVE-EDGE-

TRIGGERED FLIP-FLOPS WITH

PRESET, COMMON CLEAR, AND

COMMON CLOCK

typical performance

TYPE 'max

PWR/

FF

SET

UP
HOLD

'HI 08 50 MHz 100 m w 13 nsl Onsl

I Falling odgo o( clock pulse

SN54H108IJ) SN74H108U.N)

109
DUAL J-K POSITIVE-EDGE-TRIGGERED

FLIP-FLOPS WITH PRESET AND CLEAR

typical performance

TYPE 'max
PWR/

FF

SET

UP
HOLD

'109 33 MHz 45 mW 10 nst 6 nst

'ALS 109 50 MHz 6 mW 15 nst 0 nst

'AS109 125 MHz 29 mW 4.5 nst Ons T

'LS109A 33 MHz 10 mW 20 nst 5 nst

t Rising edge of clock pulse

SN54109 (J.FH) SN74109 (J.N)
SN54ALS109 (J.FH) SN74ALS109 (N.FN)
SN54AS109 (J.FH) SN74AS109 (N.FN)
SN54LS109A (J.FH) SN74LS109A (J.N.FN)

110
AND-GATED J-K MASTER-SLAVE

FLIP-FLOPS WITH DATA LOCKOUT

typical performance

TYPE •max PWR
SET

UP
HOLD

•110 25 MHz lOOmW 20 ns! 5 nsl

f Rising edge of clock pulse

SN54110.J) SN74110IJ.N)

J2LQ

(6) -

positive logic: J = .11 • .17. • .13

K - K1 • K2 • K3

' Pin numbers shown on logic symbols are for J and N packages only.

nc - no internal connection.
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pin assignments

J.N PACKAGES

1 1K 8 2K

2 10 9 CLK

3 1Q 10 2PHE

4 1J 11 2J

5 2Q 12 CLI1

6 20 13 1PHE

7 GND 14 VCC

pin assignments

J. N PACKAGES FH. FN PACKAGES

1 icTR 9 2S 1 nc 1 1 nc

2 U 10 2Q 2 1ClH 12 2-3

3 IK 1 1 2PRE 3 u 13 20

4 1CLK 12 2CLK 4 ik 14 2PRT

5 lPRt 13 2k1 5 ICLK 15 2CLK

6 1Q 14 2J 6 nc 16 nc

7 IQ IB 2CLh 7 iPAE 17 2FT

8 GND 16 vcc 1) 10 111 2J

a 10 in 2CLR

10 GND 20 VCC

pin assignments

J. N PACKAGES

1 nc 8 0

2 CLR 9 Kl

3 Jl 10 K2

4 J2 1 1 K3

5 J3 12 CLK

6 Q 13 m

7 GNO 14 VCC

0)

"5

*•>

u

•a
o
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111
logic symbol*

DUAL J-K MASTER-SLAVE FLIP-

FLOPS WITH DATA LOCKOUT

typical performance

1PRE
(41

S

1J

>C1

1K

R

1

1

(7)

(5)

(1) ^ (6)

(3) r^

H4W

>

(12) (9)

(11)

(15) •^ (10)

(13)^

TYPE 'max
PWR/

FF

SET

UP
HOLD

1 11 25 MHz 70 mW 0 ns! 30 nst

t Rising odgo of etc

SN54111 (J) SN74111 (J.N)

1CLK

IK •

1CLR

2 PRE-

2J'

2CLK

2K

2cxn-

13

112
DUAL J-K NEGATIVE-EDGE-

TRIGGERED FLIP-FLOPS WITH

PRESET AND CLEAR

typical performance

logic symbol*

TYPE fn

'ALS112A 40 MHz

'AS112 200 MHz

PWR/

F-F

6 mW

95 mW

SET

UP

25 ns* 0 ns*

'LS112A 45 MHz 10 mW 20 ns.**a rvinz i u mw zu ns* u nst

SI 12 | 125 MHz 75 mW ~3~TisT"o~miT

1 Falling edge of clock pulso

SN54ALS1 12A (J.FH) SN74ALS1 12A (N.FN)
SN54AS11 2 (J.FH) SN74AS1 1 2 (N.FN)
SN54LS112A (J.FH) .SN74LS112A (J.N.FN)
SN54S112IJ.FH) SN74S1 12 (J.N.FN)

0 nst .=7-^

113
logic symbol1

DUAL J-K NEGATIVE-EDGE-

TRIGGERED FLIP-FLOPS

WITH PRESET

typical performance

TYPE 'max
PWR/

F-F

SET

UP
HOLD

'ALS113A 40 MHz 6 mW 25 nsl 0 nsl

'AS113 200 MHz 95 mW

'LSI 13A 45 MHz 10 mW 20 nsl OnsJ

'SI 13 125 MHz 75 mW 3 nsl Onsl

iFHE

U

1CLK

1K

2FRT

2J

2CLK

2K

I Falling edge ol clock pulse

SN54ALS1 13A (J.FH) SN74ALS113A (N.FN)

SN54AS113 (J.FH) SN74AS113 (N.FN)

SN54LS113A (J.FH) SN74LS113A (J.N.FN)
SN54S113 (J.FH) SN74S113 (J.N.FNI

(4) r-^
S

U

>C1

1K

(3)

(1) !->.

(2)
(Gl

HOW

>

(ID

ttSJW
(12)

vn on logic symbols are for J and N packages only,

nnectlon.
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pin assignments

J. N PACKAGES

1 IK :- 20

2 1PRE 10 2Q

3 ICLR 2CLK

4 1J 12 2J

5 ICLK 13 2CLR

6 IC 14 2PRE"

7 10 lb 2K

H GND lb v,:,-

pin assignments

J. N PACKAGES FH. FN PACKAGES

1 ICLK 9 2Q 1 nc 1 1 nc

:> i k 10 2 PRE 2 1CLK 12 2Q

3 1J 1 1 2J 3 IK 13 2PRE

4 ipfte. 12 2K .: U 14 2J

5 1Q 13 2CLK 5 H'Ht" 15 2K

6 15 14 2CLR (, nc 16 nc

7 25 16 1CLR 7 1Q 17 2CLK

8 GND 16 vcc .'! 1Q 18 2CLR

.- 25 19 1ClH

IC GNO 20 vcc

pin assignments

J. N PACKAGES FH. FN PACKAGES

1 1CLK a 20 1 nc 11

2 IK 9 2Q 2 ICLK 12 2 0

3 U 10 2PRE 3 1K 13 2Q

4 IPRE 11 2J 4 U 14 2PRE

5 1Q -? 2K 5 nc 15 ne

6 10 •3 :c.:>. 6 Will 16 2J

7 GND ;.: vcc 7 nc 17 nc

8 10 18 2K

1 1Q 19 2CLK

10 GND 20 vcc



114
DUAL J-K NEGATIVE-EDGE-TRIGGERED

FLIP-FLOPS WITH PRESET, COMMON CLEAR.

AND COMMON CLOCK

typical performance

TYPE 'max
PWR/

F-F

SET

UP
HOLD

'ALS114A 40 MHz 6 mW 25 nsi 0 nsi

'AS114 200 MHz 95 mW

'LS1 14A 45 MHz 10 mW 20 nsi 0 nsi

'SI 14 125 MHz 75 mW 3 nsi 0 nsi

1 Falling edge of clock pulse

SN54ALS1 14A (J.FH) SN74ALS1 14A (N.FN)
SN54AS114 (J.FH) SN74AS1 14 (N.FN)
SN54LS114AIJ.FH) SN74LS114A (J.N.FN)
SN54S1 14 (J.FHl SN74S1 14 (J.N.FN)

logic symbol'

CLR

CLK

1PR"E

U

IK

2FRE

2J

2K

(13) r^
R

>C1

r
s

u

1K

(5)

xw (6)
(2)

(10) r^

(11)
(9)

(12)

logic symbol'
116
DUAL 4-BIT LATCHES

typical performance

TYPE BITS CLEAR DELAY
TOTAL

POWER

'116 8 LOW 11 ns 250 mW

SN54116 (J.FH) SN74116 (J.N)

R

r

ft

C11c-<3) f^

(5)1D1 ' ' ID
(7)

(9)1D3 ,81
(11)1D4 (10)

1Q1

1Q2

103

104

R

r

,£, (14)r^ Si
C1,go (15)r^

-D1 l16) 1D

,D, US)

-m l201
-DJ (22>

1 Pin Humbert shown on logic symbols nro for J and N packages only,
nc — no intornal connection.
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pin assignments

J. N PACKAGES

10 2PRE"

_V£C_

pin assignments

J. N PACKAGES

2C1

"3c7

FH. FN PACKAGES

20 VCC

FH PACKAGE

iCTr
ITT
"icT

2CLR

~2CT
"2CT

"D

'5

o
3

o
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120 logic symbol'

- (41
DUAL PULSE SYNCHRONIZERS/DRIVERS

typical performance

TYPE
ENABLE

INPUT

COMP

OUTPUT

FREQ

RANGE
POWER

'120 YES YES
DC to

30 MHz
255 mW

SN54120 (J.FH) SN74120 (J.N)

121 logic symbol'

MONOSTABLE MULTIVIBRATORS

typical performance

TYPE
NO.OF INPUTS

OUTPUT

PULSE

RANGE

TOTAL

POWERHI LO

'121 1 2 40 ns-28 s 90 mW

'L121 1 2 40 ns-28 s •10 mW

13) ^ 1 & 1JT.

>

!fl r^ 16)

15)
•

-^ in

Kl cx CX

(9)1(10)1 (11)1

"int *-ext Rext'Cext

SN54121 (J)

SN54L121 (J)

SN74121 (J.N)

122
RETRIGGERABLE MONOSTABLE

MULTIVIBRATORS WITH CLEAR

• Up to 100% duty cycle

• Will not trigger from clear

logic symbol*

.. HI

clr'^X^

JT.

typical performar CO

TYPE

NO. OF INPUTS
DIRECT

CLEAR

OUTPUT

PULSE

RANGE

TOTAL

POWERHI LO

'122 2 2 YES 45 ns— 115 mW

'L122 2 2 Yi-.S 90 ns— '.,{> mW

'LS122 2 2 YES 45 ns-" 30 mW

T™$™1

SN54122 (J.FH)

SN54L122U)

SN54LS122 (J.FH)

SN74122IJ.N)

SN74LS122 (J.N.FN)

T Pin numbers shown on logic symbols are for J and N packages only,
nc — no internal connection.

'121 .,

'L121
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pin assignments

J. N PACKAGES FHPACKAGE

• 9 2Y 1 nc 1 1 nc

2 1S1 •< : • 2 1M 12 2*

3 1S2 11 2C • IS1 ia 2Y

4 1R 12 2R" .1 1S2 14 2C

5 1C 13 2S1 5 li. 15 2R

6 IY 14 2S2 6 nc K, nc

7 IY 15 2M 7 IC 17 2S1

8 GND 16 VCC H 17 11! 252

- IY 1? 2M

10 GND 20 VCC

nm assign ments

J. N PACKAGES

1 O 8 nc

2 nc S" R,nt
3 Al 10 C„,

4 A2 ii •*'
C„|

5 8 12 nc

6 O 13 nc

7 GND 14 VCC

Rjn, = 2 kn nominal

• • Rint =4 k!! nominal

J. N PACKAGES FH. FN PACKAGES

11 CEXT

«exl'

1a VCC
"•• | LU

20 VCC

'122 . . . Rjn, • 10 kil nominal

'L122 . . . Rint =20ki:'nominal
'LS122 .. . Rjnt = 10 kn nominal



logic symbol'123
DUAL RETRIGGERABLE MONO-

IA

STABLE MULTIVIBRATORS
lb

WITH POSITIVE AND NEGA

TIVE INPUTSAND DIRECT yStn
CLEAR ICgxt

typical performance 1R0xt/Cext

111 l-w Si

>(2)
(13)

(3) jJT^
(141 v

ex

RX/CX
I1B) C

(9) r-^ ft J~L

>(10)

(iii]n
(6) v

CX
(71 v

OUTPUT

PULSE

RANGE

TOTAL

POWER

2A

2B

2CLR

2Ce»t

ct/Cext

45ns-»

LSI 23 45 ns-=

SN54123 (J.FH)

SN54L123(J)

SN54LS123 (J.FH)

2R,

SN74123 (J.N)

SN74LS123 (J.N.FN)

PRODUCT GUIDE

pin assignments

J. N PACKAGES FH. FN PACKAGES

2ClR

"il io"" "TcuT
13 10

7 2R„«t/C„t

16 VCC

19 1R„,,'C.

20 VCC

124
DUAL VOLTAGE-CONTROLLED

OSCILLATORS WITH ENABLE

INPUTS

typical performance

logic symbol'1' pin assignments

TYPE
FREQ

RANGE
POWER

'S124
1 Hz to

60 MHz
525 mW

SN54S124 (J.FH)

J. N PACKAGES

8 OSC GND

10 2Y

i~i AH

15 OSC VCC

• Pin numbers she

nc - no internal c

an logic symbols aro for J and N packagos only.
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Instruments

POST OFFICE BOX 225012 • DALLAS, TEXAS 75265

FH. FN PACKAGES

"Jen-

w
is- OSC Vcc

10 OSC GND 20 VCC
0)

•o

'5
CD
«••»

u
3

"O
O
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125
QUADRUPLE BUS BUFFER GATES

WITH THREE-STATE OUTPUTS

typical performance

SN54LS125A

SN74LS125A

MAX

SOURCE

CURRENT

-2 mA

MAX

SINK

CURRENT

16 mA

SN54125 (J.FH)

SN54LS125AIJ.FH)

SN74125(J,N)

SN74LS125A (J.N.FN)

126
QUADRUPLE BUS BUFFER GATES

WITH THREE-STATE OUTPUTS

typical performance

TYPE DELAY

SN54LS126A

SN74LS126A

MAX

SOURCE

CURRENT

-2 mA

MAX

SINK

CURRENT

16 mA

SN54126 (J.FH)

SN54LS126A (J.FH)

SN74126 (J.N)

SN74LS126A (J.N.FN)

logic symbol, '125'

IA '2I
EN

V
(3)

-c <4) •*- (6)

~A ,51
(8)

(11)
,~ ("I

logicsymbol,'LSI 25A'

10

positive logic: Y = A

logic symbol, '126'

EN
V(21

(4)
(6)

(5)

110)
(8)

(9)

(13)
(11)

(12)

logicsymbol,'LSI26A'

EN 'L>
V

(3)

-c "" (6)
,. (5)

3C l10' (8)

3A '9I
,- I")

(111

1A l121

positive logic: Y • A

T Pin numbers shoxvn on logic symbols are for J and N packages only,

nc — no internal connection.
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pin assignments

J. N PACKAGES FH. FN PACKAGES

1 1G B 3Y 1 nc 1 1 nc

2 IA 9 3A 2 lG" 1 2 3Y

3 IY 10 3« 3 IA 13 3A

4 2S 1 1 4V 4 IV 14 35

5 2A 12 4A 5 nc 15 nc

6 2Y 13 4G 6 2G 1G 4Y

7 GND 14 vnr 7 nc 17 nc

8 2A IB 4A

9 2Y 19 4G

10 GND 20 VCC

pin assignments

J. N PACKAGES FH. FN PACKAGES



128
LINE DRIVERS

(SN54128. . . 75 U DRIVER

SN74128...50aDRIVERI

typical performance

TYPE

LOW-

LEVEL

OUTPUT

CURRENT

HIGH-

LEVEL

OUTPUT

CURRENT

DELAY

SN54128 48 mA -29 mA 7 ns

SN74128 48 mA -42.4 mA 7 ns

SN54128 J.FH) SN74128 (J.N)

131
3- TO 8-LINE DECODERS/

DEMULTIPLEXERS WITH

ADDRESS REGISTERS

(combines decoder and 3-bit

address register and incorporates

2 enable inputs to simplify cascading)

typical performance

PRODUCT GUIDE

logic symbol' p

\(" IY

n assignments

1A-SHL >1t>
J. N PACKAGES FH PACKAGE

1 IY b :..•• 1 nc 1 1 nc

S l4l-Y

. ' ••• 9 3B 2 IY 12 3A

2A '5' 3 i a 10 3Y '•• IA 13 3B

4 2Y 1 1 4A -•- IB 14 3Y

\doi.Y

5 2A i :• ••• b 5 nc 15 nc

3A '8I 6 2B 13 4Y 6 2Y 16 4A

7 GND 14 VCC 7 nc 17 nc

\(13),„

8 2A IB 4B

8 2B 19 4Y

10 GND 20 VCC
x„ '12>

positive logic: Y = A + B

logicsymbols' pin assignments

J. N PACKAGES FH, FN PACKAGES

1 A 9 Y6 1 nc 1 1 nc

2 B 10 Y5 2 A 12 Y6

3 C 1 1 Y4 3 B 13 Y5

4 CLK 12 Y3 4 C 14 Y4

5 52 13 Y2 5 CLK 15 Y3

6 G1 14 Y1 6 nc 16 nc

7 Y7 15 YO 7 G2 17 Y2

B GND 16 VCC 8 G1 i a y i

9 Y7 19 YO

•0 C.3 20 VCC

TYPE

CLOCK

TO

OUTPUT

ENABLE

TIME

TOTAL

POWER

'ALS131 8.5 ns 10 ns 25 mW

'AS131

CLK (4) >C8
X/Y

0

2

3

•1

r.

G

i

^ (15)

8D 1

2

4

c ,21
^ (14)

c (31
^ (121

^(111

C1 <6>
&

EN
02 '5I rs -^ 19'

•^ <7'

SN54ALS131 (J.FH)

SN54AS131 (J.FH)

SN74ALS131 (N.FN!

SN74AS131 (N.FN)

' Pin numbers shown on logic symbols are for J and N packages only,
nc - no internal connection.
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132
QUADRUPLE 2-INPUT POSITIVE

NAND SCHMITT TRIGGERS

typical performance

TYPE HYSTERESIS DELAY

'132 0.8 V 15 ns

'LS132 0.8 V 15ns

'S132 0.55 V 8 ns

SN54132 (J.FH)

SN54LS132 (J.FH)

SN54S132 (J.FH)

SN74132 (J.N)

SN74LS132 (J.N.FN)
SN74S132 (J.N.FN)

typical performance

logic symbol'

ID an
1M

12)
\ (3)

(41
?AZA

15)

(9)

30 ,101
(12)

4B- (13' S>J11)

positivo logic: Y = AB

bol'logic sym

. "I
133
13-INPUT

POSITIVE-NAND

GATES

SN54ALS133 (J.FH)

SN54S133IJ.FH)

TYPE POWER DELAY

'ALS133 2mW 8 ns

'S133 19 mW 3 ns

SN74ALS133IN.FN)

SN74S133 (J.N.FN)

pin assignments

J. N PACKAGES FH. FN PACKAGES

20 VCC

pin assignments

J. N PACKAGES FH. FN PACKAGES

1 A 9 Y 1 nc 11 nc

: b IC H 2 A 12 Y

3 C 3 B 13 H

4 D 12 J 4 C 14 1

5 E 1 3 K 5 D 15 J

6 F 14 L 6 nc 16 nc

7 G 15 M 7 E 17 K

6 GND 16 VCC 8 F 18 L

9 G 19 M

10 GND •'• •;:•

positive logic: Y = ABCDEFGHIJKLM

134
12-INPUT POSITIVE-NAND GATES

WITH THREE-STATE OUTPUTS

typical performance

TYPE DELAY

MAX

SOURCE

CURRENT

-2 mA

4.5 ns -6.5 mA

MAX

SINK

CURRENT

20 mA

SN54S134 (J.FH) SN74S134 (J.N.FN)

(15)

log c symbo1'

OC

A

B

C

D

E

(15) r^
&

EN

V

(11

(21

(3)

(4)

151
(9)

(6)
F

G

H

(7)

1101

(11)

J

K

L

(12)

(13)

(14)

pin assignments

J. N PACKAGES FH. fN PACKAGES

1 A 9 Y 1 nc 1 1 nc

2 a 10 H . .•• 12 Y

3 c 1 1 1 .1 :• 13 H

4 D 12 J 4 C 14 1

5 E 13 K 5 D 15 J

6 F 14 L 6 nc 16 nc

7 G 15 0"C 7 E 17 K

8 GND 16 Vcc - : 18 L

9 G 19 OC

:o i.;\3 20 VCC

positive logic: Y = ABCDEFGHIJKL

1 Pin numbers shown on logic symbols aro for J and N packages only,

nc — no internal connection.
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135 typical performance logic symbol'

QUAD EXCLUSIVE

OR/NOR GATES

SN54S135 (J.FH)

TYPE POWER DELAY

'S135 325 mW 8 ns

SN74S135 (J.N.FN)

1C.2C
MJ

ID

N2

r

1A
-

2(21
IB

151

(G)
2B

(12)
3C.4C N2

r(10)
3A •

2
(9)

(11)
3B

114)
4A

(15)
4B

PRODUCT GUIDE

J. N PACKAGES FH. FN PACKAGES

20 VCC

positivo logic: Y = A©B©C = ABC + ABC + ABC + ABC

136 typical performance logicsymbol'

QUAD EXCLUSIVE-OR

GATES WITH OPEN-

COLLECTOR OUTPUTS

SN54136 (J.FH)

SN54LS136 (J.FH)

TYPE POWER DELAY

'136 150mW 27 ns

'LS136 30 mW 18 ns

SN74136IJ.N)

SN74LS136 (J.N.FN)

1

0
(3)

(2)

(41

(5)

(9)

(10)

(12)

positivo logic: Y = A©B = AB + AB

TPin numbers shown on logic symbols aro for J and N packages only,
nc — no Internal connection.
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pin assignments

J. N PACKAGES FH. FN PACKAGES

1 IA H 3Y 1 nc 11 nc

2 IB 9 3A 2 IA 12 3Y

3 IY 10 II IB 3A

4 2A 1 1 4Y •: IY 14 3B

5 2B 12 4A 5 nc 15 nc

6 2Y 1 •IP 6 2A 16 4Y

7 GND 14 vcc 7 nc 17 nc

8 2B 18 4A

9 2Y IS 4B

in GND 20 vcc
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137
3-TO 8-LINE DECODERS/

DEMULTIPLEXERS WITH

ADDRESS LATCHES

typical performance

TYPE
SELECT

TIME

ENABLE

TIME

TOTAL

POWER

'ALS 137 1 i ns 10ns 25 m.V

'AS137

'LS137 17.5 ns 16 ns 55 mW

SN54ALS137IJ.FH)

SN54AS137 (J.FH)

SN54LS137IJ.FH)

SN74ALS137 (N.FN)

SN74AS137IN.FN)

SN74LS137 (J.N.FN)

logic symbol'

' Pin numbers shown on logic symbols ore for J and N packages only.
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pin assignments

J. N PACKAGES FH. FN PACKAGES

1 A 9 Yd I 1 1 nc

2 8 10 Y5 2 A 12 Y6

3 C 11 Y4 3 B 13 Y5

-•- GL 12 Y3 4 C 14 Y4

5 62 13 Y2 5 GL 15 Y3

6 Gl ;•: Y1 6 nc 16 nc

7 Y7 15 YO 7 52 17 Y2

8 G:jD lb vcc e Gl 18 Yl

9 Y7 19 YO

10 GND 20 VCC



138
3- TO 8-LINE DECODERS/

DEMULTIPLEXERS

typical performance

TYPE
SELECT

TIME

ENABLE

TIME

TOTAL

POWER

'ALS138 8.5 ns 9 ns 25 mW

'AS 133

'LS138 22 ns 21 ns 31 mW

'SI 38 8 ns 7 ns 245 mW

SN54ALS138 (J.FH)

SN54AS138 (J.FH)

SN54LS138 (J.FH)

SN54S138 (J.FH)

139

SN74ALS138 (N.FN)

SN74AS138 (N.FN)

SN74LS138 (J.N.FN)

SN74S138 (J.N.FN)

DUAL 2-TO 4-LINE

DECODERS/DEMULTIPLEXERS

typical performance

TYPE
SELECT

TIME

ENABLE

TIME

TOTAL

POWER

'A LSI 39

'AS139

'LS139 22n3 19 ns 34 mW

'SI 39 7.5 ns 6 ns 300 mW

SN54ALS139(J,FH)

SN54AS139U.FH)

SN54LS139IJ.FH)

SN54S139IJ.FH)

SN74ALS139IN.FN)

SN74AS139IN.FN)

SN74LS139 (J.N.FN)

SN74S139 (J.N.FN)

logicsymbol'

A.m_
a ,21

1

IIN/OCT

0

1

2

3

4

S

6

7

- 118)

^ (14)

r ,31
^ (131

„ 112)

^ (11)

^ 110)

•^ (9)

•, |71

CI <6'
&

ENG2A.<*Lfc>
G2B-!5L^

. m -1
DMUX

0

1

?.

3

4

8

^ (15)

•,21 1"
s_ (14)

,. 13) ^ (13)

^ (12)

^ (11)

^ (10)

^ (9)

ci <6)
8>

rllA (4) **
C-D (5' ^ ., (7>

logic symbol'

3i-

(14)

(13)
(10)

OR

,. (2)
DMUX

0

1

2

3

-* <">

in l31
^ (51

ic n) -
^ (6)

^ (7)

2Ami

-n (131 ^ (101

-p (151^
-. 19)

Pin numbers shown on logic symbols
nc - no internal connection.

i for J and N packages only.
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PRODUCT GUIDE

pin assignments

J. N PACKAGES FH. FN PACKAGES

1 A II Y8 1 no 1 1 nc

2 B to Y5 2 A 12 YO

3 C 11 Y4 3 B 13 Y5

••- .;ja 12 Y3 ••• C 14 Y4

5 G"2B 13 Y2 5 G"2A 1!, Y3

6 Gl 14 Y1 S nc Ii, nc

7 Y7 15 YO 7 G2B 1 1 Y2

6 GND 16 vcc e G1 IB v •

9 Y7 !-i YO

•o G-JD 20 vcc

pin assignments

J. II PACKAGES FH. FN PACKAGES

1 1G 3 2Y3 1 nc 11 nc

2 IA '0 2Y2 2 1G 12 2Y3

3 IB 1 1 2Y1 3 IA •3 2Y2

4 1YO 12 2Y0 4 IB :••• 2Y1

b 1Y1 13 2B 5 1YO 15 2Y0

6 1Y2 14 2A 6 nc 16 nc

7 1Y3 •3 2G 7 1 V 1 •• 7 28

8 GND lb vcc .'! 1Y2 18 2A

9 1Y3 19 2g
10 GND 20 VCC
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PRODUCT GUIDE

140
DUAL 4-INPUT POSITIVE

NAND 50-OHM LINE DRIVERS

typical performance

'S140

LOW-

LEVEL

OUTPUT

CURRENT

60 mA

HIGH-

LEVEL

OUTPUT

CURRENT

—40 mA 4 ns

POWER

PER

GATE

44 mW

SN54S140 (J.FH) SN74S140 (J.N.FN)

141
BCD-TO-DECIMAL

DECODER/DRIVER

typical performance

TYPE

OUTPUT

SINK

CURRENT

OFF-STATE

OUTPUT

VOLTAGE

TOTAL

POWER

'141 7 mA 60 V 80 mW

SN74141 (J.N)

logic symbol' pin assignments

(1)
&L>

(2)

(4)

I5I

(9)

(10)

(12)

(131

2C

20

positive logic: Y

J. N PACKAGES FH. FN PACKAGES

1 IA 8 2Y 1 nc 1 1 nc

IY
2 IB 9 2A 2 1A 12 2Y

3 nc 10 2B 3 IB 13 2A

4 IC l 1 nc 4 nc 14 2B

•-: ID 12 2C 5 nc 15 nc

6 IY 13 2D 6 IC 16 nc

' GND 14 vcc 7 nc 17 nc

2Y
8 1D 18 2C

9 IY 19 2D

10 GND 20 VCC

logic symbol'
BCD/DEC

> 0O
10

22
1 32

2 40

A 50

8 60

oEN 7 0
SO

90

>9Zo-

•^ (161

«. (151

^ (8)

(3) -^ (91

(6) ^ (13)

(7) •^ (141

J '4I ^ (11)

-^ (10)

^ (1)

^ (2)

pin assignments

J. N PACKAGES

1 8 9 3

2 9 10 7

3 A 1 1 6

4 D 12 GND

5 VCC 13 4

6 B 14 5

7 C 15 1

8 2 16 0

142
COUNTER/LATCH/

DECODER/DRIVER

typical performance

logic symbol'

5 'i3|r^rr

pin assignments

J. N PACKAGES

1 CLR 9 1

2 7 10 0

3 6 8

4 4 •: 9

5 5 • 3 STUB

6 3 " : Qd
7 2 ••: CLK

8 GND 16
•

TYPE

OUTPUT

SINK

CURRENT

OFF-STATE

OUTPUT

VOLTAGE

TOTAL

POWER

'142 7 mA 55 V 340 mW

SN74142 (J.N)

CTR

DIVIO

clr^-^r

' Pin numbers shown on logic symbols are for J and N packagos only,

nc — no intornal connection.

BCD/DEC

^00
iO

20

30

40

50

60

70

80

90

(3)

12)

(11)

(121
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PRODUCT GUIDE

143,144
COUNTERS/LATCHES/

DECODERS/DRIVERS

typical performance

logic symbol' pin assignments

TYPE

OUTPUT

SINK

CURRENT

OFF-STATE

OUTPUT

VOLTAGE

SN54143 15 mA* 7 V

SN74143 15 mA" 7 V

SN54144 20 mA 15 V

SM74144 25 mA 15 V

Bl

RBJ
STRB

SN54143 (J)

SN54144 (J)

SN74143 (J.N)

SN74144 (J.N)

CLR

PCEI

SCEI

. NPACKAGES

UA 1 SCEI ia a

ub 2 CLK 14 c

OC .1 CLH ii. 0

Qd •1 RBI ie b

& hi 11 OA

1 e
Si/

RIB
ia AB

7 DP 19 QC

:i dp 20 00

9 d 21 STRB

e 10 1 22 MAX

f 11 0 23 PCEI

S 12 GND :•••• VCC

aw»

^

>1
14

1G

IC

17

P

(17)

(5)
(18)

.'1 (19)
(4) ^

8,

CI 3

1
CTRD

R

V11

V11

G12

11 +

V10

-]

~1

1

"1

130 Z14
CT-0-

1

2

4

8

G18.1R0 (15)

BCD/7SEG (16)

13D Z15
l> 0,0i<

[T3] c180
d180

•180

f18 0

g180

(231

(1)

13D Z16L^
(10)

130 Z17
(13)

T12CT-9
(71

MAX

dp

145
BCD-TO-DECIMAL DECODERS/

DRIVERS FOR LAMPS, RELAYS, MOS

typical performance

logic symbol'

BCD/DEC

"> OO
lO

20

1 30

2 40

4 5 0

8 6 0

70
•<7EN 8£

90

>9Za

(1)

(21

(3)

115) (4)

(14) (5)

(131 (6)

(12) (71

(9)

(10)

(11)

pin assignments

J. N PACKAGES FH. FN PACKAGES

1 0 9 7 1 nc 11 nc

2 1 10 8 2 0 12 7

3 2 11 9 3 I 13 8

4 3 12 0 4 2 14 9

6 4 13 C 5 3 15 D

6 5 14 B 6 nc 16 nc

1 6 15 A 7 4 17 C

8 GND 16 VCC H •i 18 B

9 6 19 A

10 GND 20 VCC

TYPE

OUTPUT

SINK

CURRENT

OFF-STATE

OUTPUT

VOLTAGE

TOTAL

POWER

'145 80 mA 15 V 215 mW

'54LS145 12 mA 15V 35 mW

'74LS145 80 mA 15 V 35 mW

SN54145 (J.FHl

SN54LS145IJ.FH)

147
10-LINE DECIMAL TO

4-LINE BCD PRIORITY

ENCODERS

typical performance

SN74145 (J.N)

SN74LS145 (J.N.FN)

TYPE POWER DELAY

'147 225 mW 10 ns

'LS147 60 mW 15 ns

SN54147 (J.FH)

SN54LS147 (J.FH)
SN74147 (J.N)

SN74LS147 (J.N.FN)

logic symbol'

. HD iL£=.

(121
Ci.

(13)<

ia i>.

pin assignments

J. N PACKAGES FH. FN PACKAGES

1 4 9 A 1 nc 1 1 nc

2 5 10 9 2 4 ;. /•

3 6 : • 3 5 • 'J

•: 12 2 4 6 14 1

5 8 13 3 5 7 15 2

6 C 14 D 6 nc 16 nc

7 B 15 nc 7 8 17 3

•• GND 16 VCC 8 C 18 D

9 B 19 nc

10 GND 20 VCC

T Pin numbers shown on logic symbols
aro for J and N packages only.

nc — no internal connection.

FONT TABLE T3 - RESULTANT DISPLAYS USING '143, '144

/-/
Zl

I-
"I
-/
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IZI
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-I
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PRODUCT GUIDE

148
8- TO 3-LINE OCTAL

PRIORITY ENCODERS

typical performance

TYPE POWER DELAY

'148 190 mW 12 ns

'LS148 60 mW 15ns

SN54148 (J.FH)

SN54LS148 (J.FH)

SN74148IJ.N)

SN74LS148 (J.N.FN)

logic symbol'

0/Z10

1/Z11

2/Z12

3/Z13

4/Z14

5/Z15

6/Z1G

7/Z17

V18

ENo

(11)

(12)

(13)

(1)

(21

131

(41

H

10- -

11- -

12- -

13- -

14- -

15- -

16- -

17- -

150
logic symbol'

1-OF-16DATA

SELECTORS/

MULTIPLEXERS

TYPE

DATA

TOINV

OUTPUT

FROM

ENABLE

TOTAL

POWER

'150 11 ns 18 ns 200 mW

SN54150IJ.FH) SN74150IJ.N)

' Pin numbers shown on logic symbols are for J ontl N packages only.
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pin assignments

J. N PACKAGES FH. FN PACKAGES

20 VCC

pin assignments

J. N PACKAGES FH PACKAGE

1 E7 1 '. C 1 nc 15 nc

2 E6 :.-. B 2 E7 16 C

3 E5 II A 3 E6 17 8

4 E4 ie E15 4 E5 18 A

5 E3 i ; E14 5 E4 19 E15

6 E2 i - E13 6 E3 20 E14

7 E1 IS E12 7 E2 21 EI3

8 EO 20 El 1 8 nc 22 nc

9 G . 1 E10 9 El 23 E12

10 w 22 ! ' 10 EO 24 El 1

11 D 23 E8 ii 5 25 E10

12 GND
• VCC 12 W 26 E9

13 D 2 • E8

14 GND 28 Vcc



151
1-OF-8 DATA SELECTOR6/MULTIPLEXERS
typical performance

TYPE

DELAY TIME8

TOTAL

POWER

DATA

TOINV

OUTPUT

DATA TO

NON-INV

OUTPUT

FROM

ENABLE

'151A 8 ns 16 ns 22 ns 145 mW
'ALS151 6 ns 5 ns 4.5 ns 30 mW
'AS151 3 ns 3.5 ns 5 ns 130 mW

'LS151 11 ns 18 ns 27 ns 30 mW

'S151 4.5 ns 8 ns 9 ns 225 mW

SN54151A(J,FH)
SN54ALS15KJ.FH)
SN54AS151(J.FH)
SN54LS151 (J.FH)
SN54S151 (J.FHl

152

SN74151AIJ.N)

SN74ALS151 (N.FN)
SN74AS151 (N.FN)

SN74LS151 (J.N.FN)
SN74S151 (J.N.FN)

1-of-8 DATA SELECTORS/MULTIPLEXERS
typical performance

loglosymbol'

(71 r^

(11)
EN

:)
0

1

2

3

4

5

6

7

MUX

«7
(10)

(01

(4)

(3) (5)

(2) ^ (6)

(1)

(15)

(14)

(131

(12)

logic symbol'

TYPE

DELAY TIMES

TOTAL

POWER

DATA

TOINV

OUTPUT

FROM

ENABLE

'152A 8 ns 130 mW

'LSI 52 11 ns 18 ns 2 8 mW

c

00

01

D2

SN54152A (J.FH)

SN54LS152 (J.FH)

153
DUAL 4-LINE TO 1-LINE DATA

SELECTORS/MULTIPLEXERS

typical performance

TYPE

DELAY TIMES

TOTAL

POWER

DATA TO

NON-INV

OUTPUT

FROM

ENABLE

'153 14 ns 17 ns 180mW

'ALS153 5 ns 4.5 ns 31.5 mW

'AS153 3.5 ns 5 ns 105 mW

'L153 27 ns 34 ns 90 mW

'LSI 53 14 ns 17 ns 31 mW

'S153 6 ns 9.5 ns 225 mW

logic symbol'

. (14)

:> °T
r

D ,2>

IC "' ^
ico l61

EN

0

1

2

3

MUX

ici l5) (7)

IC" ""
1C3 l3'
-c ll5)»-

(10)

-ci mi (9)

(12)

~C3 l13)

SN54153 (J.FH)
SN54ALS153 (J.FH)
SN54AS153 (J.FH)

SN54L153 (J)

SN54LS153IJ.FH)
SN54S153 (J.FH)

SN74153 (J.N)

SN74ALS153 (N.FN)
SN74AS153 (N.FN)

SN74LS153 (J.N.FN)

SN74S153 (J.N.FN)

* Pin number

nc - no inror

shown on logic

al connection.

i for J and N packages only.
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PRODUCT GUIDE

pin assignments

J, N PACKAGES FH, FN PACKAQEI

1 D3 1 c 1 nc 11 nc

2 02 10 1 2 03 12 C

3 D1 11 A 1 D2 1:1 B

4 DO 12 07 •: D1 14 A

5 y 13 D6 B 00 15 07

8 W 14 D5 e nc It nc

7 t ID D4 ' Y 1 7 06

8 GND 10 VC(; B W IB D6

9 * Ifl D4

10 GND 20 VCC

pin assignments

J. N PACKAGES FH. FN PACKAGES

1 D4 8 C 1 nc 1 1 nc

2 D3 9 8 2 04 12 C

3 D2 10 A 3 03 13 B

4 D1 11 D7 •: D2 ' .1 A

5 DO 12 D6 6 nc 15 nc

6 W 13 D5 6 D1 16 D7

7 GND 1" vcc 7 nc 17 nc

8 DO 18 D6

a W 19 D5

10 GND '0 VCC

pin assigr men ts

J. N PACKAGES FH. FN PACKAGES

• 15- 9 2Y 1 nc 1 1 nc

2 B 10 2CO 2 IG" 12 2Y

3 1C3 11 2C1 3 B 13 2C0

4 1C2 12 2C2 4 1C3 14 2C1

5 1C1 13 2C3 6 1C2 15 2C2

6 ICO 14 A 6 nc 16 nc

7 IY li 2G" 7 1C1 17 2C3

8 GND 16 vcc B 1C0 18 A

B 1Y 18 2G*

to GND 20 VCC
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154
4-LINE TO 16-LINE DECODERS/

DEMULTIPLEXERS

typical performance

TYPE
SELECT

TIME

ENABLE

TIME

TOTAL

POWER

'154 23 ns 19 ns 170mW

'L154 46 ns 38 ns 85 mW

SN54154 (J.FH)

SN54L154 (J)

SN74154 (J.N)

logic symbol'

(23)
1

2

4

8

X/Y

EN

0

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

(1)

12)

(3)

(4)

(5)

A

B

C

0

(6)

(22) (7)

(21) (8)

(20) (9)

(18)

(10)

(11)

(13)

(14)

(15)

01

•32

& (161

(19) (171

A-122L

B-122L

G2 "91 ^

>

a^ili
JZL

J2L

M.

^ P»
•^ (8)

J2L_8
110) 9

JllL-10
-122L.il

12
(14)

(15)

' Pin numbers shown on logic symbols are for J and N packages only.

nc - no Internal connection.
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pin assignments

J. N PACKAGES FH PACKAGE

1 0 13 1 1 1 nc 15 nc

2 1 14 12 2 0 10 11

3 2 1 '. 13 3 1 ii 12

4 3 Ii. 14 4 2 18 13

5 4 i : 15 5 3 19 14

6 5 id G1 8 4 20 1 '•

7 6 18 G2 7 5 21 6i

8 7 20 D 8 nc 22 nc

9 8 Pi C 9 6 23 52

10 9 22 B 10 7 24 0

11 10 23 A 11 8 28 C

12 GND 24 VCC 12 9 28 B

13 10 27 A

14 GND 28 VCC



155
DECODERS/DEMULTIPLEXERS

(totem pole outputs)

typical performance

TYPE
SELECT

TIME

ENABLE

TIME

TOTAL

POWER

'155 21 ns 16 ns 125 mW

'LS155A 18ns 15 ns 30 mW

logic symbol'

1Y0

1Y1

1Y2

1Y3

2Y0

2Y1

2Y2

2Y3

SN54155 (J.FH) SN74155U.N)

SN54LS155A (J, FH) SN74LS155A, (J, N,

-lint to 4-lin Decoder

X/Y

0a

la

2a

3a

0(3

1(3

2(1

•^ 17)

ic m
8.

EN a

-^ (6)

1C (1)
A ,13)

^ (4)

D ,3> ^ (9)

a.

EN (3

•^ (10)

„F (14) ^ (11)

-c (151 313
FN)

logic symbol'
3-line to 8-line Decoder

2Y0

• 2Y1

•2Y2

2Y3

1Y0

1Y1

1Y2

1Y3

X/Y

1

>
>

0

1

2

3

4

5

6

^ (9)

(131 ^ (10)

13)
-^ (11)

.w (12)

|U5) -^ (7)

G-xtfifc. ^ (6)

^ (5)

•^ (4)

156
DECODERS/DEMULTIPLEXERS

(open-collector outputs)

typical performance

TYPE
SELECT

TIME

ENABLE

TIME

TOTAL

POWER

'156 23 ns 18 ns 125 mW

'LS156 33 ns 26 ns 31 mW

SN54156 (J.FH)

SN54LS156 (J.FH)

SN74156 (J.N)

SN74LS156 (J.N.FN)

logic symbol'
3-line to 8-line Decoder

2Y0

•2Y1

•2Y2

2Y3

1Y0

1Y1

1Y2

1Y3

X/Y

1

2

y
IEN

Oil

lO

20

30

40

50.

BO

70

•^ (9)
(13) xw (10)

(3) •^ (11)

(1) ^ (12)

1(15) •^ (7)

JZksa
twZ

xw (6)

xw (5)

•^ (4)

logicsymbol'
1-line to 4-line DMUX

(13)

3
«t

r
D l3)

to l21 G4

4

DMUX

0
^ (7)

IC m •^(5)

r~.

•^ (4)

L^(9)
20 '"" •^ (10)

-F (151 k^ (11)

s^ (12)

logic symbol'

2-line to 4-line Decoder

1Y0

1Y1

1Y2

1Y3

2Y0

2Y1

2Y2

2Y3

X/Y

OaO

1.2

2aO

3aO

000

1/3O

200
3130

•^ (7)

,- (2) r^
&

EN a

Vx. (6)

1C m
A l131 1i «3> ^ (9)

a

ENJJ

L^ (10)
,3 (14) ^ ^ (11)

2c ,15) r- •^ (12)

-line 0 4-line DMUX

(13)

:> •i
t

n (3)

iff l21 G4

4

DMUX

oO

1O

20

30

^ (7)

ic m -^ (5)

r-.

s^ (4)

«w (9)

20 ,M> ^ (10)

,S (15) xw (ID

-^ (12)

f Pin numbe

nc - no inte

on logic symbols

action.

1 for J and N packages only.
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pin assignments

J. N PACKAGES FH. FN PACKAGES

1 IC 'J 2Y0 1 nc 11 nc

2 15 10 2Y1 2 IC 12 2Y0

3 B 1 1 2Y2 3 i6 13 2Y1

4 1Y3 12 2Y3 4 B 14 2Y2

5 1Y2 13 A 5 1Y3 15 2Y3

6 1YI 14 2G 8 nc 16 nc

7 1Y0 18 2C 7 IY2 17 A

8 GND 16 vcp tl 1Y1 18 2G

9 1Y0 18 2?
10 GND 20 vcc

logic symbol'
Mint to 8-line DMUX

pin assignments

•2Y0

•2Y1

•2Y2

-2Y3

•1Y0

1Y1

•1Y2

•1Y3

J. N PACKAGES FH. FN PACKAGES

1 IC 9 2Y0 1 nc 11 nc

2 iff 10 2Y1 2 IC 12 2Y0

3 B 1 1 2Y2 3 iff 13 2YI

4 1Y3 12 2Y3 4 B 14 2Y2

5 1Y2 13 A •j 1Y3 16 2Y3

6 1Y1 14 20 6 nc 16 nc

7 1Y0 IB 2C 7 1Y2 17 A

8 GND 10 vcc 8 1Y1 18 2C

•3 1Y0 19 2C

10 GND 20 VCC

logic symbol'
Mine to 8-line DMUX
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PRODUCT GUIDE

157
QUAD 2- TO 1-LINE DATA

SELECTORS/MULTIPLEXERS

(non-inverted data outputs)

typical performance

TYPE

DELAY TIMES

TOTAL

POWER

DATA TO

NON-INV

OUTPUT

FROM

ENABLE

'157 9 ns 14 ns 150mW

'ALS157 5 ns 6.5 ns 39 mW

'AS157 35 ns 7.5 ns 95 mW

'L157 18 ns 27 ns 75 mW

'LS157 9 ns 14 ns 49 mW

'S157 5 ns 8 ns 250 mW

SN54157 (J.FH)

SN54ALS157 (J.FH)

SN54AS157U.FH)

SN54L157 (J)

SN54LS157 (J,FH)

SN54S157 (J.FH)

SN74157 (J.N)

SN74ALS157 (N.FN)

SN74AS157(N,FN)

SN74LS157 (J.N.FN)

SN74S157(J,N,FN)

158
QUAD 2- TO 1-LINE DATA

SELECTORS/MULTIPLEXERS

(inverted data outputs)

typical performance

TYPE

DELAY TIMES

TOTAL

POWER

DATA

TO INV

OUTPUT

FROM

ENABLE

'ALS158 5 ns 6.5 ns 11.5 mW

'AS 158 1.2 ns 6 ns 78 mW

'LS158 7 ns 12 ns 24 mW

'S158 4 ns 7 ns 195 mW

SN54ALS158U.FH)

SN54AS158 (J.FH)

SN54LS158 (J.FH)

SN54S158 (J.FH)

SN74ALS158 (N.FN)

SN74AS158 (N.FN)

SN74LS158 (J.N.FN)

SN74S158 (J.N.FN)

logic symbol'

- (15)
EN

G1

3 r
rufi ™
,. 121

l

l

MUX 14)

ID ,3'
-A '51 (71

m ,61
3«l '"' (9)

an "0I
(121

ID 1131

logic symbol'

a/bJ2!—

ia!£! |

EN

G1

r
1 MUX

1

• jj

^ (7)

2B <*
3A '"'
311 ,101

^ (91

4A ,141 ^ (121

1D l13'

' Pin numbers shown on logic symbols are for J and N packages only,

nc - no internal connection.
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pin assignments

J. N PACKAGES FH. FN PACKAGES

1 AJB 9 3Y 1 nc 1 : r.:

2 IA 10 3B 2 a;b 12 3Y

3 18 1 1 3A 3 IA 13 38

4 IY 12 4Y 4 IB • 4 3A

5 2A 13 48 5 1Y 15 4Y

6 28 14 4A 6 nc 16 nc

7 2V 15 G 7 2A 17 4B

8 GND 16 ^CC. B 28 18 4A

9 2Y 19 G

10 GND 20 vcc

pin assignments

J. N PACKAGES FH. FN PACKAGES

JlZ£

_Vj^.



159
4- TO 16-L/NE DECODERS/

DEMULTIPLEXERS

(open-collector outputs)

typical performance

TYPE
SELECT

TIME

ENABLE

TIME

TOTAL

POWER

'159 24 ns 19 ns 170mW

SN54759 (J.FH) SN74159 (J.N)

ogic symbo ,'159'

i

2

4

8

X/Y

EN

00
1 0

20

30
40

BO

60

70

80

90

100

110

120

130

140

ISO

^ (D

-. (2)

w (3)

^ (4)

«^ (5)

ft (23) ^ (6)

D <221 ^ (7)

c (21) -^ (8)

(20) ^ (9)

^ (10)

^ (11)

^ (13)

^ (14)

^ (15)

oi ,181
8. ^ (16)

- (19) ^ (171

DMUX

-^ (D

1 O

20

-^ (2)

-x. (3)

^ (4)

(23) -. (6)

(22)

f G15 70
3 ) 80

90

10 0

110

-^ (7|

(211 -^ (8)

120) ^ (9)

^ (10)

>x. (11)

-. (13)

^ (14)

13 0

14 0

15 0

^ 115)

(18) r^ & ^ (16)

(19) r^ -^ (17)

TPin numbersshown on logicsymbolsaro for J and N packages only,
nc - no internal connection.
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pin assignments

J, N PACKAGES FH PACKAGE'

1 0 13 11 1 nc 15 nc

2 1 14 12 2 0 16 ll

3 2 IB 13 3 1 17 12

4 3 16 14 4 2 IB 13

5 4 i i 11; B 3 IS 14

6 6 16 G1 8 •: 20 15

7 8 IS G2 7 8 21 Gl

8 7 2 0 D B nc 2 2 nc

9 8 2 1 C 9 6 23 G2

10 9 22 B 10 7 2 4 D

11 10 23 A 1 i 8 25 C

12 GND 24 vcc 12 9 26 B

13 10 2 7 A

14 GND 28 vcc
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160
SYNCHRONOUS 4-BIT

COUNTERS

(decade, direct clear)

typical performance

logic symbol,'160'

TYPE
COUNT

FREQ
CLEAR

TOTAL

POWER

'160 25 MHz ASYNC-L 305 mW

'ALS160A 40 MHz ASYNC-L 60 mW

•AS160 ASYNC-L

'LS160A 25 MHz ASYNC-L 93 mW

'" !>,
CTRDIV10

CT-0

Ml

M2
"13CT-9

G3

G4

C5/2.3.4*
H r

(101
(15)

(7)

(2) |^

(141
1.5D (1) 1

(4) (13)
(21

(12)
(41

(6) (11)
181

SN54160 (J.FH) SN74160U.N)

SN54ALS160A (J.FH) SN74ALS160A (N.FN)

SN54AS160 (J.FH) SN74AS160 (N.FN)

SN54LS160A (J.FH) SN74LS160A (J.N.FN)

logic symbol, 'LS160A'

CLR

LOAD

ENT

ENP

CLK

(1) f^

t
(10)

CTRDIV10

CT-0

Ml

M2

G3 3CT"9
G4

>C5/2.3.4»
H r1

(151

(7)

_12)

(141
1.50 [1|

141 (13)
121

(121
14]

(61 (111
18]

161
SYNCHRONOUS 4-BIT

COUNTERS

(binary, direct clear)

typical performance

logicsymbol, '16l'

TYPE
COUNT

FREQ
CLEAR

TOTAL

POWER

'161 25 MHz ASYNC-L 305 mW

'ALS161 A 40 MHz ASYNC-L GO mW

'AS161 ASYNC-L

'LSI 61 A 25 '.'H. ASYNC-L 93 mW

SN54161 (J.FH)

SN54ALS161AU.FH)

SN54AS161 (J.FH)

SN54LS161A (J.FH)

SN74161 (J.N) logic symbol,'LS161A'
SN74ALS161A (N.FN)

SN74AS161 (N.FN)

SN74LS161 A (J.N.FN) CLR
LOAD

ENT

ENP

CLK

' Pin numbers shown on logl<

nc — no Internal connection.

3-60

(1) r^

(101

CTRDIV16

CT-0

Ml

M2

G3 3CT"16
G4

>C5/2.3.4t

n r

(15)

(71

_(2)

(141
1.5D (1)

(41 113)
(21

(121
141

(6) (111
181

i for J and N packages only.
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pin assignments

J. N PACKAGES

i cTB ~9 C55D
FH. FN PACKAGES

2 CLK TTT ly-nrar

13 ENT

12 QC

is Qb

14 Qa

15 RCO

'6 VCC 18 Qa

20 VCC

pin assignments

J. N PACKAGES

1 cTfi" ~9 LOAD
FH. FN PACKAGES

10 ENT 12 C5SB

_?.<>_
i •• Gr

13 oB

14 Qa
17 QB



162
SYNCHRONOUS 4-BIT

COUNTERS

(decade, synchronous clear)

typical performance

TYPE
COUNT

FREQ
CLEAR

TOTAL

POWER

'162 25 MHz SYNC-L 305 niW

'ALS162A 40 MHz SYNC-L 60 mW

'AS162 SYNC-L

'LS1G2A 25 MHz SYNC-L 93 mW

'S162 40 MHz SYNC-L 475 mW

SN54162 (J.FH)

SN54ALS162A (J.FH)

SN54AS162(J,FH)

SN54LS162A (J.FH)

SN54S162 (J.FH)

SN74162 (J.N)

SN74ALS162A (N.FN)

SN74AS162 (N.FN)

SN74LS162A (J.N.FN)

SN74S162 (J.N.FN)

163
SYNCHRONOUS 4-BIT

COUNTERS

(binary, synchronous clear)

typical performance

TYPE
COUNT

FREQ
CLEAR

TOTAL

POWER

'163 25 MHz SYNC-L 305 mW

'ALS163A 40 MHz SYNC-L 60 mW

'AS163 SYNC-L

'LS163A 25 MHz SYNC-L 93 mW

'S163 40 MHz SYNC-L 475 mW

SN54163 (J.FH)
SN54ALS163A (J.FH)

SN54AS163 (J.FH)
SN54LS163A (J.FH)

SN54S163 (J.FH)

SN74163 (J.N)

SN74ALS163A (N.FN)

SN74AS163 (N.FN)
SN74LS163A (J.N.FN)

SN74S163 (J.N.FN)

logic symbol, '162'

ro i>
CTRDIV10

5CT-0

Ml

M2

G3 n3CT-9
G4

C5/2.3.4.

(10)
(15)

(7)

(2) r-^

(3)
1.5D |1)

(4) (13)
121

(51 (12)
[41

(61 (111
[81

Qa

logic symbol, 'LS162A, 'S162'

— "1 r-^
CTRDIV10

5CT-0

Ml

M2

G3 3CT-9
G4

>C5/2.3.4»
h r1

(9) r^
LOAD —x*-1-^

(10)
1151

3,71
CLK '2I

1 ,3» 1141
1.5D 111

D "" 113)
121

c ,5) (121
[41

o ,61 1111
|8|

logic symbol, '163'

CLR ro r^
CTRDIV16

5CT-0

Ml

M2

G3 ~13CT"
G4

C5/2.3.4*

15

r

(9) ^LOAD fr-i.

(10)
(151

mr ,7'
CLK-<^

A ,31 (14)
:

0 "" (13)
[21

c l51 (12)
[41

D ,6' (11)
[81

logic symbol, 'LS163A, 'S163'

'" r>
CTRDIV16

5CT-0

Ml

M2

G3 3CT"15
G4

(10)

(7)

(151

(2)

(3) T r (141
1.5D [11

(4) (131
[21

(51 112)
[4]

(6) (11)
[81

1 Pin number

nc- no inter

ifor J and N package
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PRODUCT GUIDE

pin assignments

J. N PACKAGES FH. FN PACKAGES

1 CTB U ICaD 1 nc 11 nc

2 CLK 10 ENT 2 CLR 12 LOAD

3 A 11 Qd 3 CLK 13 ENT

4 B 12 Qc •1 A 14 c-o
6 C 13 °!> 6 B 15 QC
6 D ;.-. Qa 6 nc 16 nc

7 ENP 15 HCO 7 C 17 Ob
8 GNO 16 vcc 8 D ii-; Qa

9 ENP 19 RCO

10 GND 20 vcc

pin assignments

J. N PACKAGES

~cm n5XT

12 OC
13 QB

FH, FN PACKAGES

12 LOAB
13 ENT

14 0D

20 VCC

'5
CD
•M

O
3

•D
O
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PRODUCT GUIDE

164
8-BIT PARALLEL OUT

SERIAL SHIFT REGISTERS

(asynchronous clear)

typical performance

logic symbol' pin assignments

CLR

CLK

TYPE
SHIFT

FREQ

SERIAL

DATA

INPUT

ASYNC

CLEAR

TOTAL

POWER

•164 25 MHz GATED D LOW 167 mW

'ALS 164 GATED D LOW

'L164 12 MHz GATED D LOW 84 mW

'LS164 25 MHz GATED D LOW 80 mW

SN54164 (J.FH)
SN54ALS164 (J.FH)
SN54L164 (J)

SN54LS164 (J.FH)

SN74164 (J.N)

SN74ALS164 (N.FN)

SN74LS164 (J.N.FN)

(91
SRG8

R

>C1/-*>

r

(8)

(11
8.

ID
(3)

(21

(4)

(5)

(61

(10)

(111

(12)

(131

J. N PACKAGES FH. FN PACKAGES

1 A H CLK 1 nc 11 nc

2 B 9 CIS 2 A 12 CLK

3 Oft 10 Or; 3 B ;.-! cm

4 Qb • i a, 4 Q/, 14 Qe
5 QC 12 QG 5 nc 15 nc

6 qd 1 3 Q„ 6 Qb 16 Qf

7 GND 'A VCC 7 nc 17 nc

8 "C 18 Qg
9 Mo •-- Oh

;o GND 20 vcc

165
8-BIT SHIFT REGISTERS

(parallel-load with complementary outputs)

typical performance

logic symbol pin assignments

— (11
SH/LD —•

CLK INH

CLK

TYPE
SHIFT

FREQ

SERIAL

DATA

INPUT

ASYNC

CLEAR

TOTAL

POWER

'165 2 5 MHz D NON! 210 mW

'ALS165

'LS165 35 MHz D NOrjf 105 mW

SN54165 (J.FH)
SN54ALS165 (J.FH)
SN54LS165U.FH)

SN74165 (J.NI

SN74ALS165IN.FNI

SN74LS165 (J.N.FNI

logic symbol

SRG8

G1 [SHIFT]

C2 [LOADl

1 1
>C3/-

166
8-BIT SHIFT REGISTERS

(parallel/serial input; serial output)

typical performance

TYPE
SHIFT

FREQ

SERIAL

DATA

INPUT

ASYNC

CLEAR

TOTAL

POWER

'166 20 MHz D 1 ow 360 ittW

'ALS 166 D LOW

'LSI 66A 3 0 MHz 1) LOW 1 10 mW

CLR

SH/LD t
Ml [SHIFT)

M2 [LOADl

SN54166IJ.FH)
SN54ALS166IJ.FH)

SN54LS166A (J.FH)

SN74166 (J.N)

SN74ALS166 (N.FN)

SN74LS166A (J.N.FN)

CLK INH

CLK

110)

(11)

' Pin ni
nc-no i

nbois shown on logic symbols aro lor J and N package

ilornal connection.

1.3D

2.3D

J. N PACKAGES FH. FN PACKAGES

1 SH.LT5 9 Q„ 1 nc 11 nc

2 CLK 10 SER 2 SH LD 12 0H

3 E 11 A 3 CLK 13 SER

4 F 12 B 4 E 14 A

5 G • 3 C 5 F 15 B

6 H 14 D 6 nc 16 nc

7 CH 16 CLK INH 7 G 17 C

11 GNO 16 VCC 8 H 18 D

9 CTh :g Cl-; •.-•

10 GND 20 VCC

•oH

•Q-H

pin assignments

J. N PACKAGES

16 VCC

•QH

FH. FN PACKAGES

8 CLK INH

12 ClR

18 H

19 SH/LD
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167
SYNCHRONOUS DECADE

RATE MULTIPLIERS

PRODI

logic symbol'

typical performance
CLR

SET-TO-9

BO

Bl

B2

(91 >5(ll

G4

4P

IRATEl

6

5CT=9

&

(101
(5)

G5

VG

CT-0

CT-9

:*)G '3 )

(12 (6)

(13)
(7)

(4)

(14)

(15)

(21

(3)

J. N PACKAGES FH PACK

1 nc 9 CLK 1 nc 1

2 B2 10 STRB 2 nc 12

3 B3 1 1 ENm 3 82 13

Z
4 SET

TO-9

UNITY/

CAS
4 B3 14

Y
5 Z 13 CLR 5 SET-

TO-9

6 Y 14 BO 6 nc 16 nc

7 ENout 15 81 7 Z 17 CL.

8 GND 16 VCC 8 Y i a ho

9 ENoul 19 Bl

10 GND 20 VCC
TYPE

COUNT

FREQ
CLEAR

TOTAL

POWER

'167 25 MHz ASYNC-H 270 mW

SN54167 (J.FH) SN74167IJ.N)

168
4-BIT UP/DOWN SYNCHRO

NOUS COUNTERS

(decade)

typical performance

logic symbol'

TYPE
COUNT

FREQ

TOTAL

POWER

'ALS168A 40 MHz 75 mW

'AS168

'S168 40 MHz 500 mW

SN54ALS168A (J.FH) SN74ALS168A IN,FN)
SN54AS168U.FH) SN74AS168 (N.FN)
SN54S168U.FH) SN74S168 (J.N.FN)

CTRDIV10

ILOADl

M2 [COUNT!

M3|UP]

M4[DOWN|

G5

3.5CT=9

4.5CT-0

169
4-BIT UP/DOWN SYNCHRO

NOUS COUNTERS

(binary)

typical performance

logic symbol'

TYPE
COUNT

FREQ

TOTAL

POWER

'ALS169A 40 MHz 75 mW

'AS169

'LS169B 35 MHz 140mW

'S169 40 MHz 500 mW

SN54ALS169AIJ.FH)

SN54AS169IJ.FH)

SN54LS169B (J.FH)

SN54S169IJ.FH)

SN74ALS169AIN.FN)

SN74AS169 (N.FN)

SN74LS169B (J.N.FN)

SN74S169 (J.N.FN)

(10) r^

(7) P>W|

(3I

CTRDIV16

Ml [LOADl

M2 [COUNT!

M3IUP]

M4ID0WN1 3.5CT=15
4,5CT=0

G5

G6

>2.3.5.6«/C7

> 2.4.5.6-
t r

w (151

a-

(14)
1.7D 111

(4)
[21,

[41

[81

' Pin numbers shown on logic symbols are for J and N packagos only,
nc - no internal connection.

pin assignments

J. N PACKAGES FH. FN PACKAGES

i u C •:. lOal 1 nc 11 nc

2 CLK. 10 ENf 2 UlD 12 LOAD

3 A ii Qd 3 CLK 13 ENT

4 B 12 Qc ••• A 14 Go

5 C 13 Qfl 5 B 16 Qc
6 D 14 QA 8 n 16 nc

7 I .';,• 18 Red ! C 17 Qb
8 GND 18 VCC B D 13 Qa

" £Up 19 HCO

10 GND 20 vcc

pin assignments

J. N PACKAGES

To ENI

11 Qo

14 0A

iT-Mcii

'6 VCC

FH. FN PACKAGES

13 ENI

14 QD

15 0C

9 ENP

20 VCC

a
'3
CD

O
3

•u
O
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logic symbol'

WA^-
(13)

RAM 4x4

.hi

C4 IWRITEl

EN IREADI
•n r

7 ,5)"A .4.
"B I*)
t ",l

1A.4D 2A<>
(91

D2-^
(71

(6)

logic symbol'

D-TYPE FLIP-FLOPS WITH CLEAR

Oouble-Rail Outputs

Buffered Clock and Clear Inputs

• Individual Data Inputs to Each Flip-Flop

typical performance

CLR

CLK

(13),

(12)
>C1

b

TYPE FREQ
POWER

PER F-F

DELAY TIMES

SETUP HOLD

|'LSI71 30 MHz 17.5 mW 20 nsl 5 nsl
(5)

(15)

(3)

(10)

pin assignments

J. N PACKAGES FH. FN PACKAGES

1 D2 • :. 1 nc 1 1 nc

2 D3 10 •:' 2 D2 12 02

3 D4 1 • Gr J D3 t:< 01

4 RB 1 '. 5W ••. 04 14 Gr
5 RA 1 3 w„ 5 "B 15 Gw

6 04 1 •'. 6 nc 16 nc

7 Q3 IS 01 7 «A 17 wB

8 GND 16 vcc • CM ia wA

• U i is 01

|Q GND 20 vcc

pin assignments

J. N PACKAGES FH, FN PACKAGES

i 15 '.' •'.'. 1 nc 11 nc

2 2Q •" 40 2 16 12 4(5

3 20 1 i 4D .i 26 40

4 2D i; CLK 4 20 14 4C

5 3D •.( CLR 5 20 15 CIK

6 30 i.t 10 6 nc 16 nc

7 38 H. 1Q 7 30 17 CLR

8 GND 18 VCC II 30 18 10

i 3(3 IS 1Q

10 GND 20 vcc

I Rising edge of clock pulse

SN54LS171 (J.FH) SN74LS171 IJ.N.FN)

(11)
O) ,K

f chip carrier information,

nlact the factory,

' Pin numbers shown on logic symbols are for J and N packages only,

nc — no internal connection.
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PRODUCT GUIDE

172
16-BIT REGISTER FILES

typical performance

TYPE ORG

TYPE

OF

OUTPUT

ADDRESS

TIME

POWER

PER BIT

'172 8X2 3-State 33 ns 35 mW

SN74172(J,N)

173
4-BIT D-TYPE REGISTERS

(3-state outputs)

typical performance

TYPE FREQ
ASYNC

CLEAR

TOTAL

POWER

'173 25 MHz HIGH 250 mW

'LS173A 50 MHz HIGH 85 mW

SN54173 (J.FH)

SN54LS173A (J.FH)

SN74173U.N)

SN74LS173A (J.N.FN)

logic symbol'

1W0

1W1

1W2

1R0

1R1

1R2

1GW

1GR

2YV/R0

2W/R1

2W/R2

2GW

2GR

CLOCK

IDA

2DA

1DB

2DB

C4

EN6

!H

LC^

EN7

J>C8

1A.4.8D

E* 3A.5.8D
-£i> 1A.4.8D

3A.5.8D

logic symbol, '173'

2A.6 V

3A.7 v

2A.6 V

3A.7 V

r. n 1151
R

EN

CI

&
M (21 r-^

>

no dO)r^

CLK l7)
r

pin assignments

J. N PACKAGES

1 1 W 1 13 20a
? 1WO 14 iQa

J WAV 15 1GR

4 1DB 16 2GTT

5 2DB 17 2VV.R0

6 CLK 18 2W/R1

7 1R2 1 9 2W/R2

8 1R1 20 2GW

9 1RO 21 2DA

10 1QB 22 I0A

11 2QB 23 1W2

12 GND 24 vcc

pin assignments

• 1Q

-2Q

J. N PACKAGES FH. FN PACKAGES

1 M 3 Gl 1 nc 1 1 nc

2 N 10 G2 2 M 12 G"l

3 1Q 11 40 3 N 13 52

4 20 12 3D ~ 1Q 14 4D

5 3Q 13 2D 5 20 15 3D

0 40 14 ID 6 nc 16 nc

7 CLK IE CLR 7 3Q 17 2D

8 GND IS vcc 8 40 IB ID

9 CLK 19 CLR

10 GND 20 vcc

logicsymbol.'LS173A'

CLRil^L

m_U!_o

n (14)
ID t> V

13)

t Pin i iber* shown on logic symbols

nternal connection.

i for J and N packages »
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174
HEX D-TYPE FLIP-FLOPS

(single-rail outputs, common

direct clear)

typical performance

logic symbol'

CLR

CLK

'" r-^
R

>C1

r

(9)

(31 (2)
ID

(4) (51

16) (7)

(13)

(14) (15)

TYPE FREQ
POWER

PER F-F

DELAY TIMES

SETUP HOLD

'174 35 MHz 38 mW 20 nsl 5 nsl

'ALS174 80 MHz 6.7 mW 1 5 nsl 0 nsl

'AS174 175 MHz 38 mW

'LS174 40 MHz 10.6 mW 20 nsl 5 nsl

'S174 110 MHz 75 mW 5 nsl 3 nsl

I Rising edge of clock pulso

SN54174 (J.FH)

SN54ALS174 (J.FH)

SN54AS174 (J.FH)

SN54LS174 (J.FH)

SN54S174 (J.FH)

SN74174 (J.N)

SN74ALS174 (N.FN)

SN74AS174 (N.FN)

SN74LS174 (J.N.FN)

SN74S174 (J.N.FN)

175
QUAD D-TYPE FLIP-FLOPS
(complementary outputs,

common direct clear)

typical performance

logic symbol'

CUT m R

>C1

r

CLK ,9'
(2)

ID "" ID ^ (3)

(7)

2D '5I ^ (6)

(101

3D ,12' ^ (11)

(15)
(13)

^ (14)4U

TYPE FREQ
POWER

PER F-F

DELAY TIMES

SETUP HOLD

'175 35 MHz 38 mW 20 ns' 5 nsl

'ALS175 80 MHz 7.5 mW 15 nsl Onsl

'AS175 175 MHz 41 mW

'LS175 40 MHz 10.6 mW 20 nsl 5 nsl

'S175 110 MHz 75 mW 5 nsl 3 nsl

I Rising edge ol clock pulse

SN54175 (J.FH) SN74175U.NI
SN54ALS175 (J.FH, SN74ALS1 75 (N.FN)

SN54AS175 (J.FH) SN74AS175 (N.FN)
SN54LS175 (J.FH) SN74LS1 75 (J.N.FN)
SN54S175 (J.FH) SN74S1 75 (J.N.FN)

T Pin numbors shown on logic symbols are for J and N packages only,

nc — no internal connection.
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pin assignments

J. N PACKAGES FH. FN PACKAGES

1 CLH 9 CLK 1 nc 11 nc

2 10 10 4Q 2 CLR 12 CLK

3 ID 1 1 4D 3 10 13 40

4 20 12 50 •1 ID 14 4D

5 20 1 J 5D 6 2D 15 5Q

6 3D 141 60 6 ne 16 nc

7 30 15 6Q 7 20 17 50

8 GNO 16 vcc - 3D 15 60

•' 30 •9 6Q

10 GNO 20 VCC

pin assignments

J. N PACKAGES FH. FN PACKAGES

1 CLH 9 CLK 1 nc 11 nc

2 1Q :o 30 2 CLR 12 CLK

3 IS t 1 30 3 IQ 13 30

4 ID 1 2 3D 4 10 li 30

5 2D 13 40 5 ID 15 3D

6 25 14 4(5 6 nc 16 nc

7 2Q •i 40 7 20 17 4D

8 GNO 1-3 vcc - 25 IS 4(3

9 2Q 19 40

10 GND 20 vcc



176
PRESETTABLE DECADE/

BIQUINARY COUNTERS

typical performance

TYPE
COUNT

FREQ
CLEAR

TOTAL

POWER

'176 35 f.1 H. LOW 150mW

SN54176 (J.FHl SN74176(J.N)

177
PRESETTABLE BINARY

COUNTERS

typical performance

TYPE
COUNT

FREQ

TOTAL
CLEAR

POWER

'177 35 MHz LOW | 150 mW
SN54177U.FH)

178
4-BIT UNIVERSAL

SHIFT REGISTER

typical performance

SN74177 (J.N)

TYPE
SHIFT

FREQ

SERIAL

DATA

INPUT

ASYNC

CLEAR

TOTAL

POWER

'178 25 MHz D NONE 230 mW

SN54178 (J.FH) SN74178 (J.N)

logic symbol, '176'

DIV2

-Qa

-£*>
DIV5

logic symbol, '177'

(II
LOAD- C1

sz

{

-Qa

-Qb

-QC

-Qd

logic symbol'

SHIFT

LOAD

CLK

SER

(11)

SRG4

Ml

M2

>C3/1-*

r

(9)

(5) r^

1.3D
T.2.3D

(41

(61
T.2.3D

Qa

Qb

Qc

Qd

r Pin numbers shown on logic symbols are for J and N packages only.
nc — no internal connection.
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pin assignments

J. N PACKAGES

Qc

14 VCC

18 QD

19 CLR

20 Vcc

pin assignments

J. N PACKAGES FH PACKAGE

2 OC

3 QC

5 Qa

'0 vcc

pin assignments

J. N PACKAGES FHPACKAGE

• i! B Qc 1 nc 11 nc

2 A 9 LOAD 2 B 12 Qc
3 SER 10 Qd 3 A 13 LOAD

4 QA 1 1 SHI! 1 4 SER 1.1 Qd
5 CLK 12 !.' 5 nc ••'• nc

6 QB 13 c 6 QA 16 SHIFT

7 GND 14 vcc 7 nc 17 nc

8 CLK 18 D

9 QB VI C

10 GND 20 VCC
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179
4-BIT UNIVERSAL

SHIFT REGISTERS

(direct clear; Qq com
plementary outputs)

typical performance

TYPE
SHIFT

FREQ

SERIAL.

DATA

INPUT

ASYNC

CLEAR

TOTAL

POWER

'179 ?b MHz D LOW ?30 ml',1

SN54179 (J.FH) SN74179 (J.N)

logic symbol'

CLR

SHIFT

111 r^

(13)

SRG4

R

Ml

M2

>C3/1-»

r

(10)

CLK
(61 ^

(41
SER 1.3D

1.2.3D

(5)
(3)

A

12) (7)
B 1.2.3D

(15) (9)
C

114)
(111

D ^ 112'

180
9-BIT ODD/EVEN PARITY

GENERATORS/CHECKERS

typical performance

logic symbol'

TYPE POWER |DELAY
'180 170mw| 35 ns

SN54180 (J.FH) SN74180IJ.N)

181
ARITHMETIC LOGIC UNITS/

FUNCTION GENERATORS

(16 arithmetic operations,

16 logic functions)

typical performance

EVEN-

ODD

P

(4)
G4

(8)
2k

•4

>3

(91
(51

(10)

(11)

(121

•3

r4

(13) (G)

(1)

(2)

logic symbol'

so-lSL-

si-J2-
S2-

Qa

qb

Qc

Qd

Ob

pin assig nments

J. N PACKAGES FHPACKAGE

1 CLR 9 Qc 1 nc 11 nc

2 B 10 LOAD 2 CTR 12 or
3 A ii Qd 3 8 ia LOAD

•: SER 12 SD •: A 14 Qd
5 oA 13 SHIFT 5 SCI1 15 Bo
6 CLK 14 D 6 nc 16 nc

' Qa 15 C 7 Qa 17 SHIFT

8 GND 16 VCC e CLK 18 D

3 Qb IS C

10 GND 20 vcc

pin assignments

J. N PACKAGES FH PACKAGE

pin assignments

FH. FN PACKAGES

(4)

S3-
131

(0 ... 15) CP

(0... IB) CQ

6 (P-Q) Q

(0... 15) CO

illLg

IMLa-b

TYPE
CARRY

TIME

ADD

TIME

TOTAL

POWER

'181 12.5 ns 24 ns 455 rnW

'AS181A 6 ns 5 ns 675 niVJ

'LS181 16 ns 24 ns 101' mW

'S181 7 ns 11 ns 600 mW

III)

ZL

SN54181 (J.FH) SN74181 (J.N)

SN54AS181A (J.FH) SN74AS181A (N.FN)
SN54LS181 (J.FH) SN74LS181 (J.N.FN)

SN54S181 (J.FH) SN74S181 (J.N.FN)

81-

S2-

B2-

53
119)

Rt'18ll^

(4)

(81

1 Pin numbers shown on logic symbols are for J and N packages only,

nc — no intornol connection.

•C„M

•To
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182
LOOK-AHEAD CARRY

GENERATORS

typical performance

TYPE POWER
CARRY

TIME

'182 180 mW 13 ns

'AS182 100 mW 5 ns

'S182 260 mW 7 ns

logic symbols'

SN54182IJ.FH)

SN54AS182IJ.FH)

SN54S182U.FH)

SN74182IJ.N)

SN74AS182IN.FN)

SN74S182 (J.N.FN)

113)

CPG

CI

cro

CGO

CP1

CGI

CP2

CG2

CP3

CQ3

COO

COI

C02

CP

CG

(121 C„„

14) r-^

(31 p^

PI 121 r-^ (9) c.

HI r-^

l1S)r-~ -^(7) P

1141 p_^

Pi 16) ,-_ ^ '">' B

15) r->

183
DUAL CARRY-SAVE

FULL ADDERS

typical performance

PoJiL

ZoJ2L

hJ2h

G2_IHk
sn (G)

G2/210

Z3

logic symbol'

1.2.. >1

3- ;
1.2.4-• J,

3.4-.

5- •
1.2.4.6 •• >1

3.4.6.

5.6- >

7- .

10.4.6.1

3.4.6.8- • J>1
5.6.8- .

7.8--
9-

(11)

pin assignments

J. N PACKAGES

—7jT

TkT

-Cn+Y

cnt7

pin assignments

J. N PACKAGES

TYPE
CARRY

TIME

ADD

TIME

POWER

PER BIT

'H183 11 ns 11 ns 110 rnW

'LS183 15ns 15 ns 23 mW

•1C„+1

(1)
P

O

CI
CO

(6)

(3)

(4)
(5)

I13I

112)

(11)
(10)

SN54H183 (J.FH)

SN54LS183 (J.FH)

SN74H183U.N)

SN74LS183 (J.N.FN)

-2Cn,x

' Pin numbers shown on logic symbols ore for J and N packages only,

nc - no Internal connection.
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FH. FN PACKAGES

12 Cn,,

13 5"

FH. FN PACKAGES

"P
'5
CD
+•>

o
D

•D
O
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184 logic symbols'

CODE CONVERTERS

(BCD to binary)
typical performance

TYPE POWER DELAY

'184 280 mW 25 ns

SN54184(J,FH) SN74184 (J.N)

(l:

VERSION 2

*

(BCD/BCD 9'S COMP)
X/Y

<?EN 5"0
1/Zo

2/3/4/50

VERSION 1

*

0&»l(JEN

(101

t
(14)

2/Gq

4/Go

QG0

20

40

80

16 0

32 0

SEE VERSIONS

2 AND 3

(1)

(HIGH) E

SEE VERSION 1

' Pin numbers shown on logic symbols are for J and N packages only,

nc — no intornal connection.

pin assignments

6-BIT

BINARY

J. N PACKAGES FH PACKAGE

1 Yl 9 Y8 1 nc 1 1 nc

2 Y2 10 A 2 Y1 1 2 v B

3 Y3 1 1 B 3 Y2 13 A

4 Y4 12 C 4 Y3 14 B

5 Y5 13 D 5 Y4 15 C

6 Y6 14 E 6 nc 16 nc

7 Y7 15 5 7 Y5 17 D

8 GND 16 VCC B vi, IB E

9 Y7 19 8
10 GND 20 VCC

Y6

Y7

Y8

"S),,

,J!2L

J12L
(13)

VERSION 3

•

(BCD/BCD 10'SCOMP]

X/Y
JiEN

1 3/4/7/8 O
2
4 3/4/5/6 O

8 1/2 0
"1" >9G(J

SEE VERSION 1
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185
CODE CONVERTERS

(binary to BCD)

typical performance

TYPE POWER DELAY

'J85A 280 mW 25 ns

SN54185AU.FH) SN74185A (J.N)

6-BIT

BINARY

logic symbol'

iwir,
BIN/BCD

EN

20

40

2 80

« 10°
8 200
16 40 O
32

"1" 0

"1" 0

(1)

12)

(101 13)

«ii:
14)

(5)

(14)

(7)

(9)

187
1024-BIT READ-ONLY

MEMORIES

(256 4-bit words; open-

collector outputs)

typical performance

logicsymbol'

ACCESS TIMES

TYPE
CHIP-

SELECT
ADDRESS

•187 20 ns 40 ns

SN54187 (J.FH) SN74187 (J.N)

189
64-BIT RANDOM-ACCESS

MEMORIES

(16 4-bit words; three-

state outputs)

typical performance

aoJSL

A1J6L
azJZL
A3_J4]_

A4_i3L

A5-J2L
A6_IIL
A7 (151

SiJMo.
S2 IMr-J

ROM 256 X 4

>*2§5
AG

AG

AG

Aft

logic symbol'

Gl

1 EN (READ)

C2 IWRITEl'-C1

«2.qi
(11) Q2

(10) Q3

J2L 04

TYPE
ADDRESS

TIME

ENABLE

TIME

POWER

PER BIT

'LS189A 50 ns 35 ns 2.7 mW

'S189B 25 ns 12 ns 5.9 mW

A. 2D A V

SN54LS189A (J.FH)

SN54S189B (J.FH)
SN74LS189A (J.N.FN) D3"
SN74S189B (J.N.FN) D4-

* Pin numbers shown on logic symbols aro for J and N packages only.
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pin assignments

J, N PACKAGES FHPACKAGE

1 Y1 3 Y8 1 nc 11 nc

2 Y2 10 A 2 Y1 12 YB

3 Y3 11 8 3 Y2 13 A

4 Y4 12 C •'- V3 14 B

6 Y5 13 D 6 Y4 15 C

6 Y6 14 E 6 nc 16 nc

7 Y7 15 li 7 Y5 i; D

8 GND 10 Vcc a Y8 18 E

B Y7 10 fi

10 GND 20 vcc

pin assignments

J. N PACKAGES FHPACKAGE

1 A6 ') Q4 1 nc 11 nc

2 A5 1(1 Q3 2 A6 12 04

3 A-l l 1 Q2 3 A5 13 Q3

4 A3 12 01 4 A4 14 Q2

5 AO 13 5i 5 A3 15 01

6 Al l.i 82 6 nc 16 nc

7 A2 t". A7 7 AO 17 Si

8 GND 16 VCC 8 Al 18 52

9 A2 19 A7

10 GND V 'CC

pin assignments

J. N PACKAGES FH. FN PACKAGES

1 AO 9 S3 1 nc 11 nc

2 S 10 03 2 AO 12 63

3 it .'. 11 04 3 5 ' • D3

4 Dl 1 .' D4 4 R W :.: 34

5 Q1 1 3 .\ ' 5 Dl 04

6 D2 14 A2 6 n 16 nc

7 02 : ' a 1 .' 01 17 A3

8 GND 16 VCC B D2 18 A2

a 62 19 A1

to GND 2 1 vcc
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logic symbol.'190. 'LS1901

(41

190
SYNCHRONOUS UP/DOWN

COUNTERS

(BCD)

typical performance

CTEN

CTRDIV10

G1

M2IDOWNI 2ICT-0IZ6

M3IUPJ 3(CT.g)Z6
-/1.3*

6.1,4

C5

3 C
TYPE

COUNT

FREQ

TOTAL

POWER

'190 20 MH? 325 mW

'ALS190 35MH2 60 mW

'LSI 90 20 MH2 100 mW

5D [11 -"I

18)

(13)
RCO

Qa

Qb

Qc

Qd

pin assignments

J. N PACKAGES

Qs
Qa
CTEN

6 QC

Qd

1 1 LOAD

12 MAXiMIN

ii* "uar
14 CLK

16

16 VCC

FH. FN PACKAGES

Qa
"cTERl

8 QC

bo
10 GND

17 HCl

20 VCC

SN54190 (J.FH)

SN54ALS1 90 (J.FHl

SN54LS190IJ.FH)

SN74190 (J.N)

SN74ALS190IN.FN)

SN74LS190 (J.N.FN) logic symbol.'ALS190f

191
SYNCHRONOUS UP/DOWN

COUNTERS

(binary)

logic symbol."! 91. 'LS1911

D/D

G1

M2IOOWNI

M3|UP)

1.2-/1.3*

G4

cs

3

''"'•XX.

2(CT-0)Z6

3(CT-15)Z6 _J »

pin assignments

J. N PACKAGES

Qa

CTEN MAX.'MIN

16 VCC

RCO

FH. FN PACKAGES

15 MAX/MIN

-Qa

•Qb

-Qc

•QD

9 Od

typical performance
[8]

TYPE
COUNT

FREQ

TOTAL

POWER

191 20 MHz 32 5 mW

ALS191 35 MHz 60 mW

'LSI 91 20 MHz 90 mW

logic symbol, 'ALS19U

CTRDIV16

G1

M2|DOWN| 2ICT-01Z6

M3|UP| 3ICT-151Z6
t> 1.2-/1.3.

G4 6.1.4

C5

SN54191 (J.FH)

SN54ALS191 (J.FHl

SN54LS191 (J.FH)

SN74191 (J.NI

SN74ALS191 (N.FNI

SN74LS191 (J.N.FN)

K~TZ

' Pin numbers shown on logit
nc - no internal connection.
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logicsymbol'
192
SYNCHRONOUS UP/DOWN

DUAL CLOCK COUNTERS

(BCD with clear)

typical performance

CLR

TYPE
COUNT

FREQ

TOTAL

POWER

'192 25 MHz 325 mW

•ALS192 •10 Mil.: 50 mW

'L192 3 MHz 42 mW

'LS192 25 MHz 85 mW

LOAD

[21

I4|

[III

-Qa

-Qb

-Qc

-oD

SN54192 (J.FH)

SN54L192 (J)

SN54LS192IJ.FH)

SN54ALS192 (J.FH)

SN74192 (J.N)

SN74LS192 (J.N.FN)

SN74ALS192 (N.FNI

193
SYNCHRONOUS UP/DOWN

DUAL CLOCK COUNTERS

(binary with clear)

typical performance

logic symbol'

CLR

UP

CTRDIV16

(14)
CT-0

(51

r** 1CT=15 aJ22L
14)

Gl

9 r 1_ -^ (13)

m^
C3

a r (3)
3D 111

(21
12]

1'.!
(6)

(7)(91 18)

TYPE
COUNT

FREQ

TOTAL

POWER

'193 25 MHz 325 mW

'ALS193 40 MHz 50 mW

'L193 3 MHz 42 mW

'LS193 25 MHz 85 mW

SN74193 (J.N)SN54193 (J,FH)

SN54L193 (J)

SN54LS193 (J.FH)

SN54ALS193 (J.FH)

SN74LS193 (J.N.FN)

SN74ALS193 (N.FN)

194
4-BIT BIDIRECTIONAL

UNIVERSAL SHIFT REGISTERS

typical performance

TYPE
SHIFT

FREQ

SERIAL

DATA

INPUT

TOTAL

POWER

'194 25 MHz D 195 mW

'AS 194

•LSI 9-1A 25 MHz D 75 mW

'SI 94 70 MHz D •ir.o in'.'.'

SN54194 (J.FH)

SN54AS194 (J.FH)

SN54LS194A (J.FH)

SN54S194 (J.FH)

SN74194 (J.N.FN)

SN74AS194 (N.FN)

SN74LS194A (J.N.FN

SN74S194 (J.N.FN)

logic symbol'

CLR (11 r^

SRG4

n

0 \ 0

>C4

> 1-*-/2 •*-

h r1

(9)

(10)

CLK .11)

(2) 1.4D

3.4D

(15)
(31

(4)
3.4D

(5) 113)
3.4D

10)
3. -10

2.4D
(71

n on logic symbols are for J and N packages only,

[inaction.

pin assignme nts

J. N PACKAGES FH. FN PACKAGES

1 B 3 D 1 nc 11 nc

2 Qb 10 C 2 B 12 D

3 QA 1| LOAD 3 Qb 13 C

4 DOWN 12 CO 4 Qa 14 LOAD

5 UP 1 3 55 ' 5 DOWN IS CO

6 QC 1- CLR 6 nc 15 nc

7 QD 15 A 7 UP 1 : BO

8 GND ir. vcc 8 QC :e CLR

9 Qd 19 A

10 GND 20 VCC

pin assignments

J. N PACKAGES

pin assignments

j. n packages

-cTjT

FH. FN PACKAGES

Qj
LOAD

FH. FN PACKAGES

"cur

17 Qc
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Instruments

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265

0)

'5
CD

o
3

o

3-73



PRODUCT GUIDE

195
4-BIT PARALLEL-ACCESS

SHIFT REGISTERS

typical performance

TYPE
SHIFT

FREQ

SERIAL

DATA

INPUT

TOTAL

POWER

'195 30 MHz J-K 195 mW

'AS195

'LS195A 30 MHz J-K 70 mW

'S195 70 MHz J-K 375 mW

SN54195IJ.FH)

SN54AS195IJ.FH)

SN54LS195A (J.FH)

SN54S195 (J.FH)

196

SN74195 (J.N)

SN74AS195(N.FN)

SN74LS195A (J.N.FN)

SN74S195 (J.N.FN)

PRESETTABLE DECADE/

BIQUINARY COUNTERS/

LATCHES

typical performance

logic symbol, '195'

sh/loJSL I

ri nJD-r--

CLKnO)

C_I6)_

dJZL

SRG4

Ml (SHIFT)

M2 (LOAD)

R

>C3/1"

1.3J

£*il,3K

2.3D

cTZ HI r-^
SRG4

R

Ml [SHIFT!

M2 [LOADl

>C3/1-x>

SH/LD l9I

CI K HO)

1.3J

1.3K

2.3D
A (4) (15)

1 i •>

2.30
(13)

n (?)
,

^(11)

logic symbol'

pin assignments

J. N PACKAGES FH, FN PACKAGES

1 CLR 9 SH-LD 1 nc 11 nc

2 J 10 CLK 2 CTfi 12 SH CB

3 K 1 1 Qd 3 J 13 CLK

- - 1 I Qd - K 14 Qd
5 B 13 Qc 5 A 15 Qd
6 C 14 Qb 6 nc 16 nc

7 D ' b Qa 7 B 17 Qc
8 GND 16 vcc 6 C 15 Qb

S D • 9 Qa

0 GND 20 vcc

pin assignments

TYPE
COUNT

FREQ

PARALLEL

LOAD
CLEAR

TOTAL

POWER

'196 50 MHz YES LOW 240 mW

'LS196 30 MHz YES LOW 60 mW

•S19G 100 MHz YES LOW 375 mW

Qa

(8) ^
> +

1D

DIV2

(4)
(5)

(6) ^
> +

DIV5

1CT CT<
V

(9)

B- ,101
(3)

D
(11)

J, N PACKAGES FH. FN PACKAGES

1 LOAD B CLK1 1 nc 1 1 nc

2 QC ' Qb 7 LOAD 12 CLKI

3 C 10 B 3 Qr 13 Qb
4 A 11 D 4 C 14 ii

5 0A Qn 5 nc 15 nc

6 CLK2 13 CLR ii A 16 0

7 GND 14 vcc 7 nc 17 nc

8 Qa 18 Qd
9 CIK2 lii CLR

•o GND 20 VCC

SN54196 (J.FH)

SN54LS196 (J.FH)

SN54S196 (J.FH)

SN74196 (J.N)

SN74LS196 (J.N.FN)
SN74S196 (J.N.FN)

* Pin numbersshown on logicsymbolsaro lor J and Npackages only,
nc — no intornal connection.

3-74 Texas
Instruments

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265



PRODUCT GUIDE

logicsymbol'

CTR

197
PRESETTABLE BINARY

COUNTERS/LATCHES

typical performance

CTR
(131,

•£=• CT=0

TYPE
COUNT

FREQ

PARALLEL

LOAD
CLEAR

TOTAL

POWER

'197 50 MHz YES LOW 240 mW

'LSI97 30 MHz YES LOW 60 mW

'SI 97 100 MHz YES LOW 375 mW

SN54197 (J.FH)

SN54LS197 (J.FHl

SN54S197 (J.FH)

198

SN74197 (J.N)

SN74LS197 (J.N.FN)

SN74S197 (J.N.FN)

8-BIT BIDIRECTIONAL

UNIVERSAL SHIFT REGISTERS

typical performance

logicsymbol'

DIV2

pin assignments

J. N PACKAGES FH. FN PACKAGES

1 LOAD 8 CLK1 1 nc 1 1 nc

2 QC 9 Qfl 2 LOAD 12 CLK1

3 C 10 B 3 Qc 13 Qb

4 A 1 1 D i c 14 B

5 QA '2 on 5 nc 15 nc

6 CLK2 13 t.LII 6 A 16 D

7 GND 14 Vcc 7 ne 17 nc

8 UA 18 Qd
9 CLK2 19 CLR

10 GNO 20 VCC

pin assignments

TYPE
SHIFT

FREQ

SERIAL

DATA

INPUT

ASYNC

CLEAR

TOTAL

POWER

'198 25 MHz D LOW 360 mW

SN54198IJ.FH) SN74198U.N)

CLR 113) r-^
SRG8

R

0\ o

>C4

>1-t>/2x#—

r

(11

(23)

CLK »'l

(2)
1.4D

3.4D

(4I
(3)

(5)

A

(6)
3.4D

(7) (8)

(9) (10)

(15) (14)

(171 116)

(19) (18)

121)
3.4D

2.4D

I20I
(22)

Qa

Qb

Qc

.od

• Qe

.of

• Og

J. N FACKAOf S FH PACKACt

1 SO 1 rtc 15 nc

3 Sri Sill 2 SO ie CLK

3 A IS I J 5" 51" 17 Of

« OA ia 0, * A ia c

r> D 11 1 5 Qa !» Of

0 oB ia Oo 0 0 20 1

7 C ' 0„ Zl UG

0 Qc .'11 Cl„ 8 nc 22 nc

g o 21 M 9 C 23 G

to oD 21 SL stn 10 QC 2« QM

11 CIK 23 SI II D 25 M

17 GNO » vcc 12 00 26 SL S£H

13 CLK 27 SI

l« GNO 28 VCC

1 Pin numbers shown on logic symbols are for J and N packages only,

nc — no internal connection.
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199
8-BIT BIDIRECTIONAL

UNIVERSAL SHIFT REGISTERS

(J-K serial inputs)

typical performance

'199

SHIFT

FREQ

25 MHz

SERIAL

DATA

INPUT

J-K

ASYNC

CLEAR

LOW

logic symbol'

'"fc
Ml ISHIFTl

M2 ILOADl
CLK inh H'l

CLKJJ2L
TOTAL

POWER 1.3J

1.3K

2.3D

pin assignments

J, N PACKAGES FHPACKAGE

19 QG

23 QG

10 Qc

SN54199 (J.FH) SN74199(J,N) 2.3D

- Qa

-Qb
.qc

-QD

-Qe

-Qf

.Qq

-Qh

1 1 CLK INH 25 DH

201
256-BIT RANDOM-ACCESS

MEMORIES

(256 1-bit words; three-

state output)

typical performance

TYPE
ADDRESS

TIME

ENABLE

TIME

POWER/

BIT

'S201 42 ns 17 ns 1.9 mW

SN74S201 (J,N)

logic symbol'

AV

' Pin numbers shown on logic symbols are for J and N packages only,
nc — no internal connection.
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24 VCC
13 CLK INH

am assignments

J. N PACKAGES

1 AO 9 A4

2 Al 10 A 5

3 it 1 1 A6

4 52 12 R/W

5 S3 13 D

6 Q 14 A7

7 A3 IS A2

8 GND 16 Vcc
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219
64-BIT RANDOM-ACCESS

MEMORIES

(16 words of 4 bits each;

three-state non-inverting

output)

typical performance

TYPE
ADDRESS

TIME

ENABLE

TIME

POWER/

BIT

•LS219A 50 ns 35 ns 2.7 mW

logic symbol*

A1-

A2-

= (2),
- (3)

R/w-td 1 EN (READ)
1C2 (WRITEI

A, 2D A V

SN54LS219A (J.FH) SN74LS219A (J.N.FN)

221
DUAL MONOSTABLE

MULTIVIBRATORS

typical performance

TYPE

OUTPUT

PULSE

RANGE

TOTAL

POWER

SN54221 20 ns-21s 130 mW

SN74221 20 ns - 28s 130 mW

SN54LS221 20 ns - 49s 23 mW

SN74LS221 20 ns - 70 s 23 mW

SN54221 (J.FH) SN74221 (J.N)
SN54LS22KJ.FH) SN74LS221 (J.N.FN)

logic symbol'

1CLR-

1C,»f

1Rt>
C.«

2A-

2CLR-

2C,„.

(11 r-^ Br 1J-L

•(21
1131

(41

(141
CX

RX/CX' 115' K
& 1JT.

>(101 (51

(121

(61 w
CX

/ (71 ^

' Pin numbers shown on logic symbols arc for J and N packages only.

nc — no internal connection.

02

03

pin assignments

J. N PACKAGES FH. FN PACKAGES

1 AO ') Q3 1 nc 11 nc

2 5 10 D3 2 A0 12 Q3

3 n/w 1 1 04 3 S 13 D3

4 01 1? D4 ••• R'W 14 04

5 Ql 13 A3 5 Dl 15 D4

6 02 1.1 A2 6 nc 16 nc

7 Q2 16 Al 7 Ql 17 A3

8 GNO 16 vcc 8 D2 18 A2

9 Q2 19 Al

10 GND 20 vcc

pin assignments

J.N PACKAGES FH. FN PACKAGES

1 IA a 2A 1 nc 1 1 nc

2 IB 10 2B 2 IA 12 2A

3 icTT 11 2CLR 3 IB 13 2B

4 10 1.' 23 4 1CLR 1.1 2CLR

5 20 13 10 5 15 15 2Q

6 2Ce„ i.i 'C„„ 0 nc 16 nc

7 2n„„/
Com

IS
,Roxl'

Cext
7 20 17 10

8 GNO Hi vcc 8 2Cel,t 18 ICe.t

9 c!:;" 19
1"ext'

Coxt

10 GND 20 VCC
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222
64-BIT FIFO MEMORIES

16 4-BIT WORDS

(input-ready enable, output-

ready enable, and three-state

output)

typical performance

TYPE
DELAY TIME

FROM CLOCK

TOTAL

POWER

'LS222 47 ns 433 mW

SN54LS222 (J) SN74LS222 (J.N)

224
64-BIT FIFO MEMORIES

16 4-BIT WORDS

(three-state output)
typical performance

TYPE
DELAY TIME

FROM CLOCK

TOTAL

POWER

"LS224 47 ns 433 mW

SN54LS224 (J) SN74LS224 (J.N)

logic symbol'

LDCK-

IRE-

EN7

CT-0

CT<=2r 2.3

>- 4.5

CT=0- - &

J.. V6-4-

(17)

n I
(51

10 6.7 V (16)

(8)

(9)

logic symbol'

OE'

(9)

(3)

115)

(4 I

15)

(6)

CT-0

CT<16

FIFO 16X4

rpn> (2)

TPin numbers shown on logic symbols are for J and N packages only,
nc - no internal connection.
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pin assignments

J. N PACKAGES

1 OE 1 1 CLR

2 IRE 12 Q3

3 IR 1 3 Q2

4 LDCK 1.1 01

5 DO 15 nc

6 nc 16 00

7 D1 • » OR

8 D2 18 ORE

9 D3 IS UNCK

10 GND 20 vcc

For chip carrier infc

contact the factory.

pin assignments

J. N PACKAGES

1 OE I T.ITt

2 IR 10 Q3

3 LDCK 11 Q2

4 DO 12 01

5 D1 13 ao

6 D2 14 OR

7 03 15 UNCK

8 GND 16 VCC

chip carri

act the fa

ir infor

:tory.



225
80-BIT FIFO MEMORIES

16 5-BIT WORDS

typical performance

logic symbol'

OUTPUT
DELAY TIME

FROM CLOCK

TOTAL

POWER

400 mW

SN74S225 (J.N.FN)

logic symbol'

... I?"

:>'
226
4-BIT PARALLEL LATCHED

BUS TRANSCEIVERS

(three-state outputs)

typical performance

.£=» C4

'S226

MAX

SOURCE

CURRENT

-6.5 mA

MAX

SINK

CURRENT

20 mA

OCAB-

OCBA-

SN54S226(J.FH) SN74S226 (J.N.FN)

C5

EN6

EN7

n_

V7 (0/1/2)D

' Pin numbers shown on logic symbols aro for J and N packages only,

nc - no internal connection.

JZ
(0/1/2)0 6V

(13)

Texas
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pin assignments

J. N PACKAGES

1 CLK A 1 1 04

2 IR 12 03

3 UNCKOUT 13 02

4 DO 14 Ql

5 Dl 15 QO

6 D2 16 UNCK IN

7 D3 17 OR

8 D4 18 CLR

9 OT 19 CLKB

10 GND 20 VCC

FN PACKAGES

1 CLK A 11 04

2 IR 12 Q3

3 UNCKOUT 13 02

4 DO 14 01

5 Dl 15 00

6 D2 16 UNCK IN

7 D3 17 OR

8 D4 18 CLR

9 5e 19 CLK B

10 GND 20 VCc

pin assignments

J. N PACKAGES FH. FN PACKAGES

1 GBA 9 OCAB 1 nc 11 nc

2 SI 10 B4 2 GBA 12 OCAB

3 Al 11 B3 3 SI 13 B4

4 A2 12 B2 4 Al 14 B3

5 A3 13 Bl 5 A2 15 B2

6 A4 14 S2 6 nc 16 r,c

7 OCBA 15 GAB 7 A3 17 Bl

8 GND 16 vCc 8 A4 18 S2

9 OCBA 19 GAB

10 GND 20 vcc

03
;o
'5
CD

o
3

"O
o
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227
64-BIT FIFO MEMORIES

16 4-BIT WORDS

(input-ready enable, output-

ready enable, open-collector

outputs)

typical performance

TYPE

'LS227

DELAY TIME

FROM CLOCK

TOTAL

POWER

433 mW

logic symbol'

SN54LS227 (J) SN74LS227 (J,N)

228
64-BIT FIFO MEMORIES

16 4-BIT WORDS

(open-collector outputs)

typical performance

TYPE

DELAY

TIME

FROM

CLOCK

TOTAL

POWER

'LS228 57.5 ns 433 mW

SN54LS228 (J)

logic symbol'

CTR

UNCK

SN74LS228 (J.N)

FIFO 16X4

(11
CTR

EN5

2

J

(91 ^

(3) ^
CT<16-|- & >+/C1

-Z2

(2)

-

cT>0.pn
•Z3

CT-0-

2-

(14)

(15)

. &

. V4-

(4)

(5)
4.5 O

(61 (11)

f Pin numbersshown on logic symbolsare for J and N packages only,
nc — no internal connection.
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pin assignments

J. N PACKAGES

1 OE 11 CLR
2 IRE 12 03

3 IR 13 Q2

4 LDCK 14 01

5 DO 15 nc

6 IK 16 QO

7 D1 17 OR

8 D2 18 ORE

9 D3 19 UNCK

10 GND 20 VCc

r chip carrie

ntact the fac

pin assignments

J, N PACKAGES

1 OE 9 CLA

2 IR 10 Q3

3 LDCK 1 1 Q2

4 DO 12 Ql

5 Dl •- 00

6 D2 -.-. OR

7 D3 1 5 UNCK

8 GND IB vcc

For chip carrier infor
contact the factory.



230,231
OCTAL BUFFERS AND LINE DRIVERS

(three-state outputs)
• 'AS230 has true and complementary outputs

• 'AS231 has complementary G and G inputs

typical performance

logic symbol. 'AS230'

DELAY

MAX

SOURCE

CURRENT

MAX

SINK

CURRENT

3.5 ns -15 mA 64 mA

SN54AS230 (J.FH)

SN54AS231 (J.FH)

SN74AS230 (N.FN)

SN74AS231 (N.FN)
logic symbol. "AS231'

2A1 •

2A2 •

2A3-

2A4 -

240
logic symbolt

OCTAL BUFFERS/LINE

DRIVERS/LINE RECEIVERS

(inverted three-state outputs)

typical performance

TYPE DELAY

MAX

SOURCE

CURRENT

MAX

SINK

CURRENT

POWER

DISSI

PATION

SN54ALS240A 5.5 ns - 12 mA 12 mA

52 mWSN74ALS240A 5.5 ns - 15 mA 24 mA

SN74ALS240A-1 5.5 ns - 15 mA 48 mA

SN54AS240 3.5 ns - 12 mA 48 mA
235 mW

SN74AS240 3.5 ns - 15 mA 64 mA

SN54LS240 10 ns -12 mA 12 mA
120mW

SN74LS240 10 ns - 15 mA 24 mA

SN54S240 5 ns - 12 mA 48 mA
467 mW

SN74S240 5 ns - 15 mA 64 mA

SN54ALS240A (J.FH)

SN54AS240 (J.FH)

SN54LS240 (J.FH)

SN54S240 (J.FH)

SN74ALS240A (N.FN)

SN74ALS240A-1 (N.FN)

SN74AS240(N,FN)

SN74LS240 (J.N.FN)

SN74S240 (J.N.FN)

I Pin numbers she an on logic symbols

innoctlon.

i for J and N packages only.
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2Y2

2Y3

2Y4

PRODUCT GUIDE

pin assignments

J. N PACKAGES

1 iC" 1 1 2A1

2 1A1 12 1Y4

3 2Y4 13 2A2

4 1A2 14 1Y3

5 2Y3 lb 2A3

6 1A3 16 1Y2

7 2Y2 17 2A4

8 1A4 lb 1Y1

9 2Y1 ia 2(5

10 GND 20 vCc

FH. FN PACKAGES

i i5 11 2A1

2 1A1 12 1Y4

3 2Y4 13 2A2

4 1A2 14 1Y3

5 2Y3 IS 2A3

6 1A3 ie 1Y2

7 2Y2 11 2A4

8 1A4 16 1Y1

9 2Y1 IS 2G

10 GND 20 vcc

•2G on 'AS231

pin assignments

J. N PACKAGES

i iC 1 1 2A1

2 1A1 12 1Y4

3 2Y4 13 2A2

4 1A2 14 1Y3

5 2Y3 lb 2A3

6 1A3 16 1Y2

7 2Y2 17 2A4

B 1A4 IB 1Y1

9 2Y1 19 25
10 GND 20 vcc

FH. FN PACKAGES

1 lG 1 l 2A1

2 1A1 12 1Y4

3 2Y4 13 2A2

4 1A2 14 1Y3

5 2Y3 15 2A3

6 1A3 16 1Y2

7 2Y2 17 2A4

8 IA4 IB 1Y1

9 2Y1 19 25

10 GND 20 vcc
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241
OCTAL BUFFERS/LINE

DRIVERS/LINE RECEIVERS

(non-inverted three-state outputs)
typical performance

TYPE DELAY

SN54ALS241A 7 ns

SN74ALS241A

SN74ALS241A-1 7 ns

SN54AS241

SN74AS241 4 ns

SN54LS241 10ns

SN74LS241 10 ns

SN54S241

SN74S241 5 ns

MAX

SOURCE

CURRENT

12 mA

- 15 mA

- 15 mA

- 12 mA

- 15 mA

- 12 mA

- 15 mA

- 12 mA

15 mA

MAX

SINK

CURRENT

12 mA

24 mA

48 mA

48 mA

64 mA

12 mA

24 mA

48 mA

64 mA

SN54ALS241A (J.FH) SN74ALS241A (N.FN)
SN74ALS241A-1 (N.FN)

SN54AS241 (J.FH) SN74AS241 (N.FN)
SN54LS241 (J.FH) SN74LS241 (J.N.FN)
SN54S241 (J.FH) SN74S241 (J.N.FN)

POWER

DISSI

PATION

68 mW

195 mW

127 mW

558 mW

logic symbolt

1131

115)

1171

242
QUADRUPLE BUS

TRANSCEIVERS

(Inverted three-state outputs)
typical performance

logic symbolt

113)

TYPE DELAY

MAX

SOURCE

CURRENT

MAX

SINK

CURRENT

POWER

DISSI

PATION

SN54ALS242A 6 ns -12 mA 12 mA

68 mWSN74ALS242A 6 ns -15 mA 24 mA

SN74ALS242A-1 6 ns -15 mA 48 mA

SN54AS242 3.5 ns -12 mA 48 mA
135 mW

SN74AS242 3.5 ns -15 mA 64 mA

SN54LS242 11 ns -12 mA 12 mA
133 mWSN74LS242 11 ns -15 mA 24 mA

SN54ALS242A (J. FH)

SN54AS242 (J.FH)
SN54LS242 (J.FH)

SN74ALS242A (N. FN)
SN74ALS242A-1 (N, FN)

SN74AS242 (N.FN)

SN74LS242 (J.N.FN)

f Pin numbers shown onlogic symbols aretor J andNpackages only,
nc - no internal connection.
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i 2Y1

• 2Y2

• 2Y3

2Y4

pin assignments

J. N PACKAGES

1 1G 1 1 2A1

2 1A1 1? 1Y4

3 2Y4 13 2A2

4 1A2 14 1Y3

5 2Y3 i '-•• 2A3

6 1A3 Ie 1Y2

7 2Y2 i c 2A4

8 1A4 16 1Y1

9 2Y1 IS 2G

10 GND 20 vrc

FH. FN PACKAGES

1 1G" 1 1 2A1

2 1A1 12 1Y4

3 2Y4 13 2A2

4 1A2 14 1Y3

5 2Y3 IS 2A3

6 1A3 It 1Y2

7 2Y2 i 1 2A4

8 1A4 18 1Y1

9 2YI 13 2G

10 GNO 20 vrr

pin assignments

J. N PACKAGES

1 Sab 8 84

2 nc 9 B3

3 A1 10 82

4 A2 11 Bl

5 A3 12 nc

6 A4 13 GBA

7 GND 14 VCC

FH. FN PACKAGES

1 nc 11 nc

2 Cab 12 B4

3 nc 13 B3

4 Al 14 B2

5 nc 15 nc

6 A2 16 Bl

7 ne 17 nc

8 A3 18 nc

9 A4 19 GBA

10 GNO 20 vcc
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243
QUADRUPLE BUS

TRANSCEIVERS

(non-inverted three-state outputs)

typical performance

TYPE DELAY

MAX

SOURCE

CURRENT

MAX

SINK

CURRENT

POWER

DISSI

PATION

SN54ALS243A 8 ns - 12 mA 12 mA

93 mWSN74ALS243A 8 ns -15 mA 24 mA

SN74ALS243A-1 8 ns -15 mA 48 mA

SN54AS243 4.5 ns -12 mA 48 mA
180mW

SN74AS243 4.5 ns - 15 mA 64 mA

SN54LS243 12 ns -12 mA 12 mA
138 mW

SN74LS243 12 ns -15 mA 24 mA

SN54ALS243A (J.FH)

SN54AS243 (J.FH)

SN54LS243 (J.FH)

244

SN74ALS243A (N.FN)
SN74ALS243A-1 (N.FN)

SN74AS243 (N.FN)

SN74LS243 (J.N.FN)

OCTAL BUFFERS/LINE

DRIVERS/LINE RECEIVERS

(non-inverted three-state outputs)

typical performance

DELAY

MAX

SOURCE

CURRENT

MAX

SINK

CURRENT

SN54ALS244A - 12 mA 12 mA

SN74ALS244A - 15 mA 24 mA

SN74ALS244A-1 7 ns - 15 mA 48 mA

SN54AS244 4.5 ns - 12 mA 48 mA

SN74AS244 4.5 ns - 15 mA 64 mA

SN54LS244

SN74LS244

SN54S244

SN74S244

SN54ALS244AIJ.FH)

SN54AS244 (J.FH)

SN54LS244 (J.FH)

SN54S244 (J.FH)

- 12 mA 12 mA

- 15 mA 24 mA

12 mA 48 mA

- 15 mA 64 mA

SN74ALS244A (N.FN)

SNALS244A-1 (N.FN)

SN74AS244 (N.FN)

SN74LS244 (J.N.FN)

SN74S244 (J.N.FN)

POWER

DISSI

PATION

68 mW

235 mW

127 mW

558 mW

» Pin numbers shown on logic symbols are lor J and N packages only,

nc - no iniornal connection.

logic symbolt

GBA

GAB

ENI

EN2

Tt

VI <
0 27

logic symbolt

110)

(91

(8)

til ^
EN

r 118)

t> V
141 (16)

(61 1141

1121

x191 ,—^
EN

r^
(91

> V
171

151

131

1Y1

1Y2

1Y3

1Y4

2Y1

2Y2

2Y3

2Y4
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pin assignments

J. N PACKAGES

i Cab 8 84

2 nc 9 B3

3 Al K. B2

4 A2 11 81

6 A3 12 nc

6 A4 13 GBA

7 GND 14 VCC

FH, FN PACKAGES

1 nc 1 1 nc

2 Cab 12 B4

3 nc 1 3 83

4 Al 14 B2

5 nc 15 nc

6 A2 16 Bl

7 nc 17 nc

8 A3 18 nc

9 A4 19 GBA

10 GND 20 VCC

pin assignments

J. N PACKAGES

1 1G 1 1 2A1

2 1A1 12 1Y4

3 2Y4 i 3 2A2

4 1A2 14 1Y3

5 2Y3 15 2A3

6 1A3 Ifl 1Y2

7 2Y2 i ; 2A4

fi 1A4 IB 1Y1

9 2Y1 IS 2G"

10 GND 20 vcc

FH. FN PACKAGES

1 1G- 1 1 2A1

2 1A1 12

3 2Y4 13 2A2

.•. ia: 14 1Y3

5 2Y3 IS 2A3

6 1A3 IS 1Y2

7 2Y2 1 7 2A4

8 1A4 Ui 1Y1

9 2Y1 1? 25

10 GND 20 vcc
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245
OCTAL BUS TRANSCEIVERS

(non-inverted three-state outputs)

typical performance

MAX

SOURCE

CURRENT

MAX

SINK

CURRENT

POWER

DISSI

PATION
SN54ALS245A

SN74ALS245A

SN74ALS245A-1

SN74AS245

SN54LS245

SN74LS245

SN54ALS245A (J.FH)

SN54AS245(J.FH)

SN54LS245U.FH)

- 12mA 12mA

24 mA

32 mA

48 mA

8 ns - 15 mA

SN74ALS245AIN.FN)

SN74ALS245A-1 (N.FN)
SN74AS245 (N.FN)

SN74LS245 (J.N.FN)

246
247
BCD-TO-SEVEN-SEGMENT

DECODERS/DRIVERS

WITH RIPPLE BLANKING

(246-activo-low,open-collector,
30-volt outputs)

(247-active-low, opon-colloctor,
15-volt outputs)

logic symbol'

(4)
BIN/7SEG [>

IT2!

rim ,SI •"-
&

>1

^G218, C

LT l3' 1

V20

1

2

4

8

CT=o[_
(13)

A(71 b 20.210

c 20.210

d 20.210

e 20,210

( 20,210
9 20.210

(12|

DMI
(11)

r(2)
(9)

D(6) (15)

(14)typical performance

TYPE

OUTPUT

SINK

CURRENT

OFF-STATE

OUTPUT

VOLTAGE

TOTAL

POWER

•246 40 mA

'247 40 mA

SN54LS247 12 mA

SN74LS247 24 mA

SN54246 (J.FH)

SN54247 (J.FH)

SN54LS247 (J.FH)

30 V 320 mW

15 V 320 mW

15 V 35 mW

15 V 35 mW

SN74246 (J.N)

SN74247 (J.N)

SN74LS247 (J.N.FN)

pin assignments

J. N PACKAGES

16 VCC

* Pin numbers shown on logic symbol!
are for J and N packages only,

nc - no Internal connection.

FONT TABLE T2 - RESULTANT DISPLAYS USING "246 AND '247

23H5B^B O U c

pin assignments

J. N PACKAGES

1 DIP. 1 1 B8

2 Al 12 B7

3 A2 13 B6

4 A3 14 B5

5 A4 15 B-

6 A5 II 83

7 A8 1 } B2

8 A7 IB Bl

9 AB IS G

10 GND 2 0 vcc

FH. FN PACKAGES

1 DIR 11 BB

2 Al 12 87

3 A2 13 B6

4 A3 14 B5

5 A4 15 84

6 A5 16 B3

7 A6 17 B2

8 A7 18 Bl

9 A8 19 G

10 GND 20 VCC

FH. FN PACKAGES

CT

Bi'RBO

20 VCC

3-84
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PRODUCT GUIDE

248
BCD-TO-SEVEN SEGMENT

DECODERS/DRIVERS

(internal pull-up outputs)

typical performance

logicsymbol'

TYPE

OUTPUT

SINK

CURRENT

OFF-STATE

OUTPUT

VOLTAGE

TOTAL

POWER

'248 6.4 mA 5.5 V 265 mW

SN54LS248 2 mA 5.5 V 125 mW

SN74LS248 6 mA 5.5 V 125 mW

SN54248 (J.FH)

SN54LS248(J,FH)

249

SN74248 (J.N)

SN74LS248 (J.N.FN)

logic symbol'

BCD-TO-SEVEN SEGMENT

DECODERS/DRIVERS

(open-collector outputs)

BIN/7SEG
IT21

£

^,

)G21& i

n (31 i

BjX V20

1

2

4

8

CT"0|
(131

a171 b 20.210

c 20.210

d 20,210

e 20.210

1 20.210

(12)

(11)

J'l (10)

c121 (9)

n(6) (15)

(14)
typical performance

TYPE

OUTPUT

SINK

CURRENT

OFF-STATE

OUTPUT

VOLTAGE

TOTAL

POWER

'249 10 mA 5.5 V 265 mW

SN54LS249 4 mA 5.5 V 40 mW

SN74LS249 8 mA 5.5 V 40 mW

SN54249 (J.FH)
SN54LS249 (J.FH)

SN74249 (J.N)

SN74LS249 (J.N.FN)

pin assignments

J. N PACKAGES FH. FN PACKAGES

"BTRB5"

20 vcc

pin assignments

FH. FN PACKAGES

BI/R80

16 VCC

t Pin numbors shown on logic symbols

are for J and N packages only.

FONT TABLE T2 - RESULTANT DISPLAYS USING '248AND '249

23H5B^B D U

0 12 3 4 5 6 7 8 9 10 11 12 13 14 15
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PRODUCT GUIDE

250

1-OF-16 DATA

SELECTORS/

MULTIPLEXERS

TYPE

DATA

TO INV

OUTPUT

FROM

ENABLE

TOTAL

POWER

'AS250

SN54AS250 (J.FH) SN74AS250 (N.FN)

logic symbol'

'Pinnumbers shown onlogic symbols arelorJ and Npackages only.
NC - No internal connection.

3-86 Texas
Instruments
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pin assignments

J. N PACKAGES

1 E7 13 C

2 E6 14 8

3 E5 15 A

4 E4 16 E15

5 E3 17 E14

6 E2 18 £13

7 El 19 E12

8 EO 20 E11

9 B 21 E10

10 w 22 £9

11 D 23 E8

12 GND 24 VCC

FH PACKAGE

1 NC 15 NC

2 E7 16 C

3 E6 17 B

4 E5 IB A

5 E4 19 E15

6 E3 20 E14

7 E2 21 E13

8 NC 22 NC

9 El 23 E12

10 EO 24 E11

11 25 E10

12 W 28 E9

13 D 27 E8

14 c\:> 28 vcc



PRODUCT GUIDE

251
DATA SELECTORS/ MULTIPLEXERS

(true and inverted three-

state outputs)

typical performance

DELAY TIMES

DATA TO

INV

OUTPUT

17 ns

DATA TO

NON-INV

OUTPUT

21 ns

FROM

ENABLE

21 ns

TOTAL

POWER

logic symbol' pin assignments

'ALS251 6 ns 5 ns 4.5 ns 37.5 mW

(7) r-^

(11)

MUX

EN

0

1 V

2 V
3

4

5

6

7

(10)

19)

(4)

13) (5)

(2) ^ (6)

(1)

(15)

(141

(13)

(12)

J. N PACKAGES

1 03 9 C

2 02 10 B

3 D1 11 A

4 00 12 D7

5 Y 13 D6

0 W 14 05

7 S 15 D4

Gr.D 16 VCC

FH. FN PACKAGES

1 nc 1 1 nc

2 D3 12 C

3 D2 13 B

4 01 14 A

5 DO 15 D7

6 nc 16 nc

7 Y 17 D6

B '.V i a oi,

9 S 19 D-:

10 GND 20 Vcc

'LS251

'S251 4.5 ns

SN54251 (J.FHI

SN54ALS251 (J.FH)

SN54AS251 (J.FH)

SN54LS251 (J.FH)
SN54S251 (J.FH)

3.5 ns 5.5 ns

21 ns 21 ns

8 ns 14 ns

SN74251 (J,N)

SN74ALS251 (N.FNI

SN74AS251 (N.FN)

SN74LS251 (J.N.FN)

SN74S251 (J.N.FN)

253
DUAL DATA SELECTORS/

MULTIPLEXERS

(three-state outputs)

typical performance

TYPE

DELAY TIMES

TOTAL

POWER

DATA TO

NON-INV

OUTPUT

FROM

ENABLE

'ALS253 5 ns 4.5 ns 32 mW

'AS253 3.3 ns 5.5 ns 1 17 mW

'LS253 12 ns 16 ns 35 mW

SN54ALS253 (J.FHl

SN54AS253 (J.FH)

SN54LS253 (J.FH)

SN54S253 (J.FH)

SN74ALS253 (N.FN)

SN74AS253 (N.FN)

SN74LS253 (J.N.FN)

SN74S253 (J.N.FN)

140 mW

275 mW

logicsymbol'

1

114)

(2)

r

(D r-^ EN

0

1

2

3

MUX

V

(6)

(5) (7)

(4)

(3)

(15) r-^

(10)

(11) (9)

(12)

113)

1G

1C0

1C1

1C2

1C3

26"

2C0

2C1

2C2

2C3

' Pin numbers shown on logic symbols are for J and N packages only,

nc — no internal connection.

Texas
Instruments
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pin assignments

J. N PACKAGES FF . FN PACKAGES

i iff 9 2Y 1 nc 1 1 nc

2 B 10 2C0 2 1G 12 2Y

3 1C3 11 2C1 3 B 13 2C0

4 1C2 12 2C2 •'. 1C3 ;•: 2C1

5 1C1 13 2C3 5 1C2 IS 2C2

6 ICO 14 A 6 nc 16 nc

7 IY 15 2G 7 1C1 1 ' 2C3

8 GND 16 Vrr 8 ICO 1 B A

9 1Y 19 2G

10 GND 2 "J vCc

'5
CD

O
D

"D
O

3-87
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PRODUCT GUIDE

257
QUAD DATA SELECTORS/

MULTIPLEXERS

(non-inverted three-state outputs)

'S257

DELAY TIMES

DATA TO

NON-INV

OUTPUT

4.3 ns

5 ns

FROM

ENABLE

14 ns

TOTAL

POWER

320 mW

SN54ALS257 (J.FH)

SN54AS257 (J.FH)

SN54ALS257B (J.FH)

SN54S257 (J.FH)

SN74ALS257 (N.FN)

SN74AS257 (N.FN)
SN74ALS257B (J.N.FN)

SN74S257 (J.N.FN)

logic symbol. ALS257. 'LS257*

7m "I
EN

A B

(2)
MUX f>

(3)

16)

1111

(10)

114)

(131

logic symbol, 'S257'

cl15,f- EN

G1

r

7l'd m

IA ,2'
MUX

T
1

•:in ,31
(4)

-A ,51
-n ,61
3A l1,)
•m "ol
4A-1HL-
4n ,131

(12)

' Pin numbers shown on logic symbols are for J and N packages only,
nc - no internal connection.
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pin assignments

J. N PACKAGES FH. FN PACKAGES

1 A/B B 3Y 1 nc 11 nc

2 IA 10 3B 2 A/a 12 3Y

3 IB 1 1 3A a IA 13 38

4 1Y i - 4Y •: IB 14 3A

5 2A 13 4B 6 IY 15 4Y

6 2B 14 4A 8 nc 16 nc

7 2Y 15 S 7 2A 17 4B

8 GND It vcc a 2B 18 4A

a 2Y 19 t
10 GND 20 VCC



PRODUCT GUIDE

258
QUAD DATA SELECTORS/

MULTIPLEXERS

(inverted three-state outputs)

typical performance

DELAY TIMES

'ALS258

'AS258

'LS258B

'S258

DATA TO

INV

OUTPUT

3 ns

4 ns

FROM

ENABLE

7.5 ns

4 ns

14

TOTAL

POWER

29 mW

65 mW

60 mW

280 mW

SN54ALS258 (J.FH)

SN54AS258 (J.FH)

SN54LS258B (J.FH)
SN54S258 (J.FH)

SN74ALS258IN.FN)

SN74AS258 (N.FN)

SN74LS258B (J.N.FN)

SN74S258 (J.N.FN)

logic symbol. 'ALS258. 'LS258' P«n assignments
J. N PACKAGES FH, FN PACKAGES

1 A/B 9 3Y 1 nc 11 nc

2 1A 10 3B 2 A/B 12 3Y

3 IB 11 3A 3 IA 13 3B

•: 1Y 12 4Y •: IB 1.1 3A

5 2A 13 4B 5 IV 15 4Y

G 2B 14 4A 6 nc 1 f. nc

7 2Y 15 G 7 2A 17 4B

8 GND 16 VCC 8 2B 111 4A

a 2Y IS S

10 GND 20 VCC

~ 115) r^
EN

G1

j r

ffm ni

,a-!21-
in l31

T

1

MUX[>

V
-^(4)

-A (51 •JTl

on 161
3A 011 09)

in ,10)
1A l141 ..(12)

in I131

logicsymbol,'S258'

-(151

a/b-BL

IA

IB

2A

2B

3A

i£L

J9I

•^12)

259
8-BIT ADDRESSABLE LATCHES

logicsymbol'
on ID

pin assignments

J. N PACKAGES FH. FN PACKAGES

1 SO 9 04 1 nc 11 nc

2 SI 10 Q5 2 so 12 04

3 S2 11 06 3 SI 13 05

4 00 12 07 •'. 52 1 .'. 06

5 01 13 D 5 00 15 Q7

6 02 14 G 8 nc 16 nc

7 Q3 15 CLR 7 Ql 17 D

8 GND 16 VCC >: 02 18 G

0 03 i" CTrT
10 GND :c vcc

typical performance

TYPE CLEAR DELAY
TOTAL

POWER

'259 LOW 12 ns 300 mW

'ALS259 LOW

•LS2i>9 LOW 17 ns 1 10 mW

SN54259 (J.FH)
SN54ALS259 (J.FH)

SN54LS259 (J.FH)

SN74259 (J.N)

SN74ALS259 (N.FN)

SN74LS259 (J.N.FN)

G-LHLfc*
(13)

r-T5 '15Tn

°H
G8

Z9

Z10

• -9.0D

• -10.0R

- 9.1D

- io.Tr

- -9.2D

- -10.2R

• -9.3D

• • 10.3R

• -9.4D

- lOAR

- -9.5D

• -10.5R

- -9.6D

- • 10.6R

- -9.7D

- -10.7R

1 Pin numbers shown on logic symbols are for J and N packages only.
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PRODUCT GUIDE

260
DUAL 5-INPUT POSITIVE-

NOR GATES

TYPE
POWER/

GATE
DELAY

•S260 54 mW 4 ns

logic symbol'

SN54S260U.FH) SN74S260 (J.N.FN)

>1

(3) N, (51
(12)

(13)

(41

181

(9) \ 16)

(10)
•

(11)

261
2-BIT BY 4-BIT PARALLEL

BINARY MULTIPLIERS

typical performance

TYPE POWER TIME'*

'LS261 100 mW 25 ns

logic symbol'

SN54LS261 (J.FH) SN74LS261 (J.N.FN)

ID
110)

ID 191 n

ID 171 n

ID ,Glo
1D kx. IS) S

^ 0

264

LOOK AHEAD CARRY GENERATOR

logic symbol'
ACTIVE HIGH INPUTS

Zl

23

ICLA FOR CTRSI

1131
1J-

2.3-

U5-

>1

Ji!_ . >1

J3I
03

24

2.3.8.

*£•

1J.5.7.121 >1

111
2.3.S.7 -

OS 45.7 •

I1SI
Z6

6.7 -

1JJ5.7.9.
1141

>1

07 45.7.9-

161
28

09

6,7.9 •

1 -
Ol >1

2 •

4 •

6 -

II -

1141,.

• Partial-Product Generator

ACTIVE LOW INPUTS

ICLA FOR CTRSI

5.6.S . .

3.4.6.8 . .

1/1.6.8 • •

t Pin number

nc — no Intor

an on logic symbols aro for J and N packages only.

3-90 Texas
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pin assignments

J. N PACKAGES FH. FN PACKAGES

i£SL

positive logic: Y = ABCD

pin assignments

J. N PACKAGES FH. FN PACKAGES

-•:

'6 VCC

20 VCC

pin assignments

J. N PACKAGES FH PACKAGES

2° VCC

SN54AS264 (J.FH) SN74AS264 (N.FN)

For further information, contact the factory.



265
QUAD COMPLEMENTARY-

OUTPUT ELEMENTS

typical performance

TYPE POWER

'265 125mW

SN54265IJ.FH) SN74265 (J.N)

266
QUAD 2-INPUT EXCLUSIVE-

NOR GATES WITH OPEN-

COLLECTOR OUTPUTS

typical performance

TYPE POWER DELAY

'LS266 40 mW 18 ns

SN54LS266 (J,FH) SN74LS266 (J.N.FN)

logicsymbol'

(1) 1
•^ (3)

(6)(4)
a

(5) ^ (7)

(111 1101
;-.

1121 ^ (91

(141
(15) 1 ^ (13)

logicsymbol'

=1 0
^ (3)

(2)

(5)
^ (4)

(8)
^ (10)

(9)

(12)
XW HD

413

positive logic: Y

PRODUCT GUIDE

pin assignments

J. N PACKAGES FH PACKAGE

20 VCC

pin assignments

J, N PACKAGES FH. FN PACKAGES

268 logic symbol pin assignments

HEX D-TYPE LATCHES

(three-state outputs, common

output control, common enable)

typical performance

TYPE
OUT

PUTS
DELAY

TOTAL

POWER

'S268 Q 7 ns 525 mW

SN54S268 (J.FH) SN74S268 (J.N.FN)

(9)
EN

CI

r (2)
10 V

(4) 151

(61 171

1101

112)

(151

273 logicsymbol'

OCTAL D-TYPE FLIP-FLOPS

(common clock, single-rail outputs)

typical performance

CLR

CLK

TYPE FREQ
POWER

PER F-F

DATA TIMES

SETUP HOLD

'273 40 MHz 39 mW 20 nsl 5 nsl

ALS273 50 MH.- g -1 mW

'LS273 40 Mil/ 10.6 mW 20 nsl 5 nsl

I Rising edge ol clock pulse

SN54273 (J.FH) SN74273 (J.N)

SN54ALS273 (J.FH) SN74ALS273 (N.FN)
SN54LS273 (J.FH) SN74LS273 (J.N.FN)

(11 r^
R

>C1

1 r

(11)

(3) (2)
ID

(4)

(7) (61

(9)

(12)

111.)

(16)

119)

' Pin numbor

nc - no inter

vn on logic symbols i

nnectlon.

i for J and N packages only.

Texas
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J.N PACKAGES FH. FN PACKAGES

pin assignments

J, N PACKAGES FH. FN PACKAGES

1 ens 1 1 CLK 1 CLR 1 1 CLK

2 10 12 5Q 2 10 12 50

3 ID 13 50 3 ID 13 60

4 2D 14 60 •; 2D 14 6D

5 20 IE 60 5 20 15 60

6 3Q 16 70 6 30 16 70

7 3D i / 7D 7 3D 1 7 7D

II 40 in 8D B 4D 18 8D

9 40 IB 80 B 4Q 13 8Q

10 GND 20 vcc 10 GND 20 VCC

3-91



PRODUCT GUIDE

274 logic symbol'

(1!

pin assignments

4-BIT BY 4-BIT BINARY

MULTIPLIERS
A2"

A2"«-1

A2-2-L2L

-12L -2n

-2n*1

-2n«2

-2n+3

-2n.4

-2n«5

-2n*6

-2n*7

typical performance

TYPE POWER TIME*

'S274 525 mW 50 ns

A2-3J4-
(5)

TfV«

SN54S274 (J,FH| SN74S274 (J.N.FN)
B2"*1-

B2-2-

B2n*3-

8-Bit Product Til

276
QUAD J-K FLIP-FLOPS

(separate clocks, edge-triggering,

common diroct clear and preset)

typical performance

TYPE FREQ
POWER/

F-F

DATA TIMES

SETUP HOLD

'276 50 MH/ 75 mW 3 nsl 10 nsl

I Falling odgo of clock pulso

SN54276IJ.FH) SN74276 (J.N)

logic symbol'

113)

(141

PRE

CLR

""r^
• s

R

b r

HI r^

(21
U

ICLK

IK

u

>nci

IK

13) p.
(41 ^

(9)
2J

2CLK

2K

(8) ^

(71 ^

(121 (15)
3J

3CLK

3K

1131 r^

(141^

(19)
4J

4CLK
(181^
("I r^

' Pin numbersshown on logicsymbolsare for J and Npackages onlv
nc — no internal connection.
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J. N PACKAGES

1982" -3

2° VCC

pin assignments

J. N PACKAGES

w

20 VCC

FH. FN PACKAGES

16 G~2

20 VCC

fh package

—PrTT

20 VCC



278
4-BIT CASCADABLE

PRIORITY REGISTERS

typical performance

TYPE POWER DELAY

'278 275 mW 35 ns

logic symbol'

(1)
STROBE-

c

SN54278 (J,FH) SN74278 (J.N)

(3)
50 G4 0.1.3.3

(6)

(21
50 G3 0.1.5

(8)

(131
5D G2 o.T

(9)

(121
5D G1 0

(10)

(41 r-^

GO
T.2.3.4

^ (5)
uL

279
QUAD S-R LATCHES

typical performance

logic symbol'

TYPE POWER DELAY

'279 90 mW 12 ns

'LS273\ 19 mW 12 ns

SN54279IJ.FH)

SN54LS279A (J.FH)

SN74279 (J.N.FN)

SN74LS279A (J.N.FN) 3s2"

280
9-BIT ODD/EVEN PARITY

GENERATORS/CHECKERS

typical performance

TYPE POWER DELAY

'AS280

'LS280 80 mW 31 ns

'S280 335 mW 13 ns

SN54AS280 (J.FH)
SN54LS280 (J.FH)
SN54S280 (J.FH)

SN74AS280 (N.FN)

SN74LS280 (J.N.FN)

SN74S280 (J.N.FN)

m (1> ••- R

S1

S1

1isi-i2L^
-_ (3) ^

(4)

~n '5l •*" R

52
2

(7)
„: (6) ^

in (10)f- R

S3

S3

3
.-. I")r^ (9)

™ (12)r^

,= (14),^
R

S4
4xjS (15)i-^

logic symbol'

(8)
2k

(91

(10)

(111 (5)

(121

(131 06)

(1)

121

(4)

* Pin numbers shown on logic symbols are for J and N packages onlv

nc - no internal connection.

Texas
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PRODUCT GUIDE

pin assignments

J. N PACKAGES FH PACKAGE

20 VCC

pin assignments

J. N PACKAGES FH. FN PACKAGES

1 Iff 9 30 1 nc 11 nc

2 151 10 3R 2 in 12 3Q

3 152 1 1 35l 3 i5i i:: 3B
4 10 12 352 •'. 152 :•: 351
5 2» 13 -10 5 1Q 15 322

6 25 14 4R 6 nc 16 nc

7 20 15 45 7 2R 17 40

8 GND 16 VCC S •;, IB 4fi

3 20 13 4$
10 GND 20 vcc

pin assignments

J, N PACKAGES FH. FN PACKAGES

I* VCC

20 VCC

<D
TJ

'zz
CD
«t-«

o

3
•D
O
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PRODUCT GUIDE

281
4-BIT PARALLEL BINARY

ACCUMULATORS

typical performance

logic symbol'

A SO

AS1

AS2

TYPE
ADD

TIME

TOTAL

POWER

'S281 20 ns 720 mW

:H

(0 ... 7) CP
(0 ... 7) CG

(0...7ICO

EN24 (Arithmetic. ABCl

EN2S (L09ie, ABCD)

t>C26
24(21-*/22>»-l|ABCI

2SI21-W22-HIAI1CDI

SN54S281 (J.FH)

SN74S281 (J.N.FN)

E

282

LOOK-AHEAD CARRY

GENERATOR WITH

SELECTABLE

CARRY INPUTS

r

161 i-xt-

logic symbol'

231

-f 3S.20.26D
21.260

V22

Z32

+ 36.20.26D

Z33

+ 37.20.26D
24.22.26D

V24.21

2S.22.26D

V 25.21

+ 38.20.26D
Z34

:}•!

SN54AS282 (J.FH) SN74AS282 (N.FN)

31- -P

(II

(21 Z36

33- P

(41

34 - P

181

115)

(141

1 Pin numbers shown on logic symbols oro lor J and N psckagos only,
nc — no intornol connection.

(111

19)

110)

pin assignments

J.N PACKAGES

24 VCC

pin assignments

FH. FN PACKAGES

28 VCC

J. N PACKAGES FH. FN PACKAGES

1 Gl 11 cn„ 1 £11 11 cn. ,
2 PI 12 G 2 Pi 12 G

3 GO 13 Cn- 3 Go 13 Cn-
4 Po '•'- Cn - . 4 PO 14 Cn-Y
5 G3 15 Cn.x 5 S3 15 Cn . ,
6 P3 16 CnB 6 P3 16 CnB

7 SO 17 CnA 7 SO 17 CnA

8 51 18 G"2 8 S1 18 G2

9 P 19 P2 9 P 19 P2

10 GND 20 VCc 10 GND 20 VCC
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283
4-BIT BINARY FULL ADDERS

typical performance

TYPE
CARRY

TIME

ADD

TIME

POWER/

BIT

'283 10ns 16 ns 76 mW

•LS283 10ns 15 ns 24 mW

'S283 7 ns 11 ns 124 mW

logic symbol'

Al

A2

A3-

A4-

SN54283 (J.FH)

SN54LS283 (J.FH)

SN54S283 (J.FH)

SN74283 (J.N)

SN74LS283 (J.N.FN)

SN74S283 (J.N.FN)

(5)

CI

h
i

CO

(3) 14)

114) (11

(12) (131

16) (10)

(21

(15)

(111 19)

(7)

284
4-BIT BY 4-BIT PARALLEL

BINARY MULTIPLIERS USED

WITH '285

• MSB's for 4 X 4 multiplier

('285 provides LSB's)

• Use 'S274, 'LS275. 'S275 for new

designs/larger multipliers

typical performance

TYPE POWER TIME*

'284 460 mW 40 ns

SN54284 (J.FH) SN74284 (J.N)

8-Bit Product Ti

285
4-BIT BY 4-BIT PARALLEL

BINARY MULTIPLIERS USED

WITH '284

• LSB's for 4 X 4 multiplier

('284 provides MSB's)

• Use 'S274. 'LS275. 'S275 for new

designs/larger multipliers

typical performance

TYPE POWER

•285 460 mW

SN54285 (J.FHl SN74285 (J.N)

logic symbol'

iaJ5>

1B-£2-

ic-SZL

1D-1SL

2A

2B

13)

2C ni

GB-ii^k

-. d4)r

1tQ<

JUL

(11)

(10)

19)

• Pin numbers shown on logic symbols are for J and N packages only.
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PRODUCT GUIDE

typical performance

J. N PACKAGES

pin assignments

J. N PACKAGES

75 5b-
1ST

16 VCC

pin assignments

FH. FN PACKAGES

20 VCC

FH PACKAGE

16 nc

75 gTT
il ga~

J. N PACKAGES FH PACKAGE

1 2C 9 Y3 1 nc 1 1 nc

2 2B in Y2 2 2C 12 Y3

3 2A 1 1 Yl 3 2B 13 Y2

4 1D •: YO - 2 A 14 Y1

5 IA 1 3 GB 5 1D IS V0

6 IB |4 Ga 6 nc 16 nc

1 IC 15 2D 7 IA 17 Gb

8 GND ie VCC 8 IB IB Ga

9 1C IS 20

10 GND 20 VCC
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286 logic symbol' pin assignments

9-BIT PARITY

GENERATOR/CHECKER

WITH BUS DRIVER

PARITY I/O PORT

2k

EN1

N2

2.i

(9)

110)

(11) 161

(121 J
(13)

(11

(2) ^ (5)

(4)

(3) ^

J. N PACKAGE FH. FN PACKAGE

PARITY ERROR

6 PARITY I/O

SN54AS286 (J.FH) SN74AS286 (N.FN)

For lurther Information, contact the factory.

289
64-BIT RANDOM-ACCESS

MEMORIES

(16 4-bit words, open-

collector outputs)

typical performance

TYPE
ADDRESS

TIME

ENABLE

TIME

POWER/

BIT

•LS289A 50 ns 35 ns 2.7 mW

'S:'E9B 25 ns 12 ns 5.9 mW

logic symbol'

SN54LS289A (J.FH)

SN54S289B (J.FH)

SN74LS289A (J.N.FN)

SN74S289B (J.N.FN

290
DECADE COUNTERS

(divide-by-two and divide-

by-five)

typical performance

TYPE
COUNT

FREQ
CLEAR

TOTAL

POWER

•290 32 MHz HIGH 160mW

•LS290 32 MHz HIGH 40 mW

logicsymbol'

noni1121
& cTA

CT-0

23

r

.... (13)

nam m &

nari l3)

1

SN54290 (J.FH)

SN54LS290IJ.FH)
SN74290 (J.N)

SN74LS290 (J.N.FN)
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14 VCC

8 PARITY ERROR

9 PARITY I/O

pin assignments

J, N PACKAGES FH, FN PACKAGES

1 AO 9 03 1 nc 1 1 nc

2 S 10 D3 2 A0 12 S3

3 R/VV • 1 134 3 5 13 D3

4 01 12 D4 4 R'W 14 Q4

5 8l 13 A3 5 01 15 L;.:

6 02 14 A2 6 nc 16 nc

7 32 ID Al 7 Ql 17 A3

8 GND 16 vcc a D2 )-. .-.2

9 02 13 Al

10 Gr.O 2C vcc

pin aaignrrnnts

J. N PACKAGES FH. FN PACKAGES

1 R9I11 8 00 1 nc 11 nc

2 nc 9 Qa 2 R9I11 12 0-0
3 R9I2I 10 CKA 3 nc 13 Qa

4 DC 1 1 CKB 4 R9I2I 14 CKA

5 QB \i R0I1I 5 nc 15 nc

6 nc 1 3 R0I2I 6 QC 16 CK8

7 GND 14 vcc 7 nc 17 nc

8 oB 18 R0I11

9 nc 19 R0I2I

10 GND 20 VCC



292
PROGRAMMABLE FREQUENCY

DIVIDERS/DIGITAL TIMERS

(digitally programmable from

22 to 231)

typical performance

TYPE IPOWER 'max

•LS292J200mW 50 MHz

logic symbol'

SN54LS292U.FH)

cTVTil"^ R r*i
CLK1-15L-
CLi,, W

>1

+1-01

•(b-11 [TP3I

(3)

(6)

(13)

AJ22L_
D (1> •1
c (151

r mn ml (7)

c (21

SN74LS292 (J.N.FN!

1 Pin numbers shown on logic symbols are for J and N packages only,

nc — no internal connection.
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PRODUCT GUIDE

pin assignments

J. N PACKAGES FH. FN PACKAGES

1 B 9 nc 1 nc • 1 nc

2 E 10 A 2 B 12 nc

3 TP1 I I CLR 3 E 13 A

4 CLK1 12 nc 4 TP1 14 cm

5 CLK2 13 TP3 5 CLK1 15 nc

6 TP2 14 D 6 nc 16 nc

7 Q ' E C 7 CLK2 17 TP3

8 GND IC vcc •
TP2 •• D

9 0 19 c

in GND 20 vcc

03

'5
CD

o

3
•D
O

3-97



PRODUCT GUIDE

293
4-BIT BINARY COUNTERS

(divide-by-two and divide-

by-aight)

typical performance

TYPE
COUNT

FREQ
CLEAR

TOTAL

POWER

•293 32 MHz HIGH 160mW

'LS293 32 MHz HIGH 39 mW

logic symbol'

R0(2)

SN54293 (J.FH)

SN54LS293 (J.FH)

SN74293 (J.N)

SN74LS293 (J.N.FN)

294
PROGRAMMABLE FREQUENCY

DIVIDERS/DIGITAL TIMERS

(digitally programmable from

22 to 2'5)
typical performance

TYPE POWER 'max

'LS294 150mW 50 MHz

logic symbol'

SN54LS294 (J.FH) SN74LS294 (J.N.FN]

cIH(11,r-- R [4]

CLI'1 '4l >1

-(n-0]

-ln-1]

>..i! ,TP1cua (5) (3)

AJ2l-J
b-<2>—
c t151
D(14l

"l ll
'o-2n

(7)

J'"'*

295
4-BIT BIDIRECTIONAL

UNIVERSAL SHIFT

REGISTERS

typical performance

TYPE
SHIFT

FREQ

SERIAL

DATA

INPUT

TOTAL

POWER

•LS295B 30 MHz D 70 mW

logic symbol1

nr. (8)
SRG4

EN

Ml (LOAD)

M2 (SHIFT)

>C3/2—*>

X- r

ld/shJS!

CLK-!^

2.3D

1.30

>
V

(13)
A 12)

r 131
1.3D i> V

, (4)
-Or.

Qc

Qo

SN54LS295B (J.FH) SN74LS295B (J.N.FN)

T Pin numbers shown on logic symbols aro for J and N packages only,
nc — no internal connection.
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pin assignments

J. N PACKAGES FH. FN PACKAGES

1 nc 8 oD • 1 1 nc

2 nc 9 QA 2 nc 12 Qd
3 nc 10 CKA 3 nc 13 Qa
4 QC 1 1 CKB 4 nc !.-. CKA

5 DB 12 R0I1I 5 nc 15 nc

6 nc 13 R0I2I 6 OC 16 CKB

7 GND •* vcc 7 nc 17 nc

8 Qb 18 R0-1I

9 nc ia R0;2I

10 GNU 20 vcc

pin assignments

J. N PACKAGES FH. FN PACKAGES

1 B 9 nc 1 nc 1 1 nc

2 A 10 nc 2 B 12 nc

3 TP 11 CLR 3 A 13 nc

4 CLK1 12 nc •: TP 14 CTB
5 CLK2 13 nc 5 CLK1 15 nc

6 nc 14 D 6 nc 16 nc

7 Q 15 C 7 CLK 2 17 nc

8 GND 16 VCC 8 nc 18 D

9 Q 19 C

10 GND 20 Vcc

pin assignments

J. N PACKAGES FH. FN PACKAGES

1 SER 8 OC 1 nc 11 nc

2 A g CLK 2 SER 12 OC

3 B 10 Qd 3 A 13 CLK

4 C 11 Qc 4 B 14 Qd
5 D 12 Qb 5 nc 15 nc

6 LD.'SH 1 3 ua 6 C 16 Qr
7 GND 14 vcc 7 nc 17 nc

8 D 18 Or
9 LO/SH 15 Qa

10 GND 20 vCc



PRODUCT GUIDE

297
DIGITAL PHASE-LOCKED-

LOOP FILTERS

(cascadabla for higher-

order loops)

typical performance

TYPE POWER
•max

DELAY

(FROM

l/DCLK)KCLK l/DCLK

'LS297 375 mW 50 MHz 35 MHz 18.5 ns

SN54LS297 (J.FH) SN74LS297 (J.N.FN)

298

K COUNTER

CLOCK

DOWN/UP CONTROL-

OUAD 2-INPUT MULTIPLEXERS

WITH STORAGE

typical performance

TYPE POWER DELAY*

•298 195 mW 20 ns

'AS298 7.1 ns

•LS298 65 mW 20 ns

* From clock to non-invortod output

SN54298 (J.FH) SN74298 (J.N)
SN54AS298 (J.FH) SN74AS298 (N.FN)
SN54LS298 (J.FHJ SN74LS298 (J.N.FN)

simplified block diagramf

MODULO CONTROLS

114)115111) 12)

logic symbol7

pin assignments

J. N PACKAGES FH. FN PACKAGES

1 B n ♦Al 1 nc 11 nc

2 A 10 ♦8 2 B 12 ♦Al

3 ENCTR 11 XOPRD 3 A 13 ♦8

4 K CLK 12 ECPD -•- ENCTR 14 XOPRD

5 1 D CLK 13 ♦A2 6 K CLK 16 ECPD

6 D.O 14 D 6 nc 16 nc

7 l/D OUT 16 C 7 l/D CLK 17 ♦A2

8 GND If. vcc s D/U ia D

9 I'D OUT 19 C

10 GND 20 vcc

llll EXCLUSIVE ORPHASE
DETECTOR OUTPUT

pin assignments

uuetiO]
MUX

G1

>C2

"1 r

clk-UILc*

T.2D
1.2D

(15)

A5 (2)

R1 (4)
(14)

R, (D
n (9)

(131
r-> (5)

m (7)
(121

rv, (6)

-Qa

Qb

Qc

oD

J. N PACKAGES FH. FN PACKAGES

1 B2 9 CI 1 nc 11 nc

2 A2 10 WS 2 B2 12 CI

3 Al 11 CLK 3 A2 13 WS

4 Bl 12 Op 4 Al 14 CLK

5 C2 13 QC 5 Bl 15 Op

6 D2 14 QB 6 nc 16 nc

7 Dl 15 QA 7 C2 17 QC

8 GND 16 Vcc 8 D2 18 QB

3 Dl 19 0A

10 GND 20 VCC

' Pin numbers shown on logic symbols aro for J and N packages only,

nc — no Internal connection.
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299
8-BIT BIDIRECTIONAL

UNIVERSAL SHIFT/STORAGE

REGISTERS

(three-state outputs)

typical performance

TYPE
SHIFT

FREQ

SERIAL

DATA

INPUT

ASYNC

CLEAR

TOTAL

POWER

'ALS299 30 MHz D LOW 100 mW

•AS299

'LS299 35 MHz D LOW 175mW

'S299 50 MHz D LOW 750 mW

SN54ALS299 (J.FH)

SN54AS299 (J.FH)

SN54LS299 (J.FH)

SN54S299 (J.FH)

SN74ALS299 (N.FN)

SN74AS299 (N.FN)

SN74LS299 (J.N.FN)

SN74S299 (J.N.FN)

logic symbol'

301
256-BIT RANDOM-ACCESS

MEMORIES

(256 1-bit words, open-

collector output)

typical performance

logic symbol'

TYPE
ADDRESS

TIME

ENABLE

TIME

POWER/

BIT

•S301 42 ns 13 ns 1.9 mW

SN74S301 (J.N)
~ (121

R/W_T3

> A.

1 EN IREADl

1 C2 (WRITE)

X
A.2D

» Pin nurnbors shown on logic symbols are for J and N packages only,

nc — no Intornal connection.
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pin assignments

J. N PACKAGES

1 SO SR

2 5l i: CLK

3 52 13 B'0B
4 G/QG |4 D/Qp
5 E/QE i7 F/Qf

6 C-QC ie H/QH
7 AlOA i : Q„-

8 QA- 18 SL

9 CLR 1!' SI

10 GND 20 vcc

FH. FN PACKAGES

1 SO 1 1 SR

2 51 12 CLK

3 52 13 BQB

4 G'QG I ••• DiQD

5 E.QE 15 flQf
6 DQc lb H,Q„

7 A/QA i l Qn-

8 QA- ':••: SL

9 CLR SI

10 GNO 20 vcc

pin assic nments

J. N PACKAGES

1 AO 9 A4

2 A1 10 A5

3 SI 11 A6

4 S2 12 n .:

5 53 13 D

0 0 14 A7

7 A3 15 A2

;-.c 10 vcc



319

64-BIT RANDOM ACCESS

MEMORIES

(16-four bit words, open-

collector outputs)

typical performance

logic symbol'

PRODUCT GUIDE

pin assignments

TYPE
ADDRESS

TIME

ENABLE

TIME

POWER/

BIT

'LS319A 50 ns 35 ns 2.7 mW

RAM 16X4

ao-LIL- 0 "1
Ai-ilSL. o

A2-L»2_ fA", 1

•"""t
1 EN IREADl

1C2 (WRITE)

Dl-lfl-J
n Xm —

A. 20 A 0
161 17)

D3-il2lJ
.. 1121 (11)

J, N PACKAGES FH. FN PACKAGES

1 AO 9 Q3 1 nc 11 nc

2 5 10 D3 2 AO 12 Q3

3 R'W 1 1 Q4 3 5 13 D3

4 D1 12 D4 4 R/W 14 Q4

5 Q1 13 A3 5 D1 15 D4

6 D2 14 A2 6 iic 16 nc

7 02 •'j Al 7 Ql 17 A3

8 GND 16 vcc 3 D2 IS A2

9 02 19 Al

10 GND 20 vcc

SN54LS319A (J.FH) SN74LS319A (J.N.FN)

320
CRYSTAL-CONTROLLED

OSCILLATORS

typical performance

TYPE 1 fmax POWER

•LS320 30 MHz 210 mW

logic symbol' pin assignments

SN54LS320 (J) SN74LS320 (J.N)

J. N PACKAGES FH. FN PACKAGES

1 TANK1 9 p 1 nc 1 1 nc

2 TANK2 10 F- 2 TANK1 12 P-

3 GND1 11 vcc 3 TANK2 13 f

4 FFO 12 F 4 GN01 14 vcc-
5 FFD 13 n 5 FFQ 15 r
6 nc 14 XTAL1 6 nc 16 nc

7 F 15 XTAL2 7 FFD 17 ne

8 GND2 IS vcc 8 nc 18 XTALI

9 F IS XTAL2

10 GND2 2 0 vcc

321
CRYSTAL-CONTROLLED

OSCILLATORS

(with F/2 and F/4 count-down

outputs)

typical performance

TYPE FREQ POWER

'LS321 30 MHz 235 mW

SN54LS321 (J) SN74LS321 (J.N)

logic symbol'

TANK

TANK

XTAL

iXTAL

G

njT_
(71

(1) .
TANK1 K-

•^ (12)

0 (10)

TANK2 J2L* •^ (9)

(14) „
XTALI M-

xtal2 !25L*

CTRDIV4
(13)

(6)

rro ,51
>C1

141
ID

pin assignments

J. N PACKAGES FH. FN PACKAGES

1 TANK1 8 F' 1 nc 1 1 nc

2 TANK2 10 F' 2 TANK1 12 F'

3 GND1 1 1 VCC" 3 TANK2 13 F-

4 FFQ 1 2 F 4 GND1 14 Vee

5 FFD 13 F/2 5 FFQ 16 p'

6 F/4 14 XTALI 6 nc 16 nc

7 F 18 XTAL2 7 FFD 17 F/2

8 GND2 ia vcc 8 F 4 18 XTALI

9 F IS XTAL2

10 GND2 20 vCc

1 Pin numbers shown on logic symbols are for J and N packages only.
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322

8-BIT SHIFT REGISTERS WITH

SIGN EXTEND

(three-state outputs,

multiplexed I/O)

typical performance

TYPE
SHIFT

FREQ

SERIAL

DATA

INPUT

ASYNC

CLEAR
POWER

•LS322A 35 MHz D LOW 175 mW

SN54LS322A (J.FH) SN74LS322A (J.N.FN)

323
8-BIT BIDIRECTIONAL

SHIFT/STORAGE REGISTERS

(three-state outputs)

typical performance

logic symbol'

SRG8

R

2EN15

G3

3M1 (SHIFT!

3M2 (PAR LOADl

logic symbol'

pin assignments

J. N PACKAGES FH. FN PACKAGES

1 G 1 1 CLK 1 5 CLK

2 S/P 12 QH- 2 S/P 12 Oh-
3 DO 13 H/QH 3 00 13 h/qh
4 A.'QA 14 F/Qp •: A/QA 14 flQf
5 C/Oc IS D/QD i CQc 15 dqd
6 E/Of. 10 b;qb e E C: IC b/Qb
7 G/QG 1 / Dl / G/QG 1 1 D1

8 OL 18 Si B 61 IB 51
9 CLR IS DS S CLR IS DS

10 GND 20 vcc 10 GND 2 0 vcc

pin assignments

TYPE
SHIFT

FREQ

SERIAL

DATA

INPUT

POWER

V.LS323 30 MHz D 100mW

•AS323

'LS323 35 MHz D 175 mW

«S (8)
QA.

J. N PACKAGES FH. FN PACKAGES

1 SO 1 1 SR 1 SO l • S-'

2 5l 12 CLK 2 5l 1 . CLK

3 52 13 b/qb 3 52 1 3 B'QB
4 g;qg 14 D/On 4 G/QG 14 DQD
5 E :..; 1 F/QF 5 E/Or: IS F.'Qf

6 CQc l( H/QH 6 C/Qc Is HIQH
7 A/0A i ; Oh- 7 A/QA 1 1 Qh-
8 QA- IS SL 8 Qa- 18 SL

9 CLR IS SI 9 CLR 13 S1

10 GND :q vcc 10 GND 2 0 vcc

SN54ALS323 (J.FH)

SN54AS323 (J.FH)
SN54LS323 (J.FH)

SN74ALS323 (N.FN)

SN74AS323 (N.FN)
SN74LS323 (J.N.FN)

A/O.A-

B/Ob-

C/Oc-

D/QD-

E/CJE-
F/0F-

G/0GJ
H/Oh- t>

Z12 + (17)

TPin numbers shown on logic symbols aro for J and N packagesonly,
nc — no internal connection.
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347
BCD-TO-SEVEN-SEGMENT

DECODERS/DRIVERS

(open-collector outputs, low-voltage

version of 'LS47)

typical performance

TYPE

OUTPUT

SINK

CURRENT

OFF-STATE

OUTPUT

VOLTAGE

POWER

SN54LS347 12 mA 7 V 35 mW

SN74LS347 24 mA 7 V 35 mW

SN54LS347 (J.FH) SN74LS347 (J.N, FN)

348
8-LINE TO 3-LINE

PRIORITY ENCODERS

(with three-state outputs)

typical performance

TYPE DELAY POWER I
•LS348 16 ns 63 mW |

SN54LS348IJ.FH) SN74LS348 (J.N.FN)

logic symbol'

BIN/7-SEG >
[T11

£

G21nBT ,5' **• & <

LT (3) 1

-C^ V20

1

2

4

8

CT-0|
(13)

b 20.210

c 20.210

d 20,210

e 20,210

f 20,210

(12)

n'11
1111

(10)

c(2) (9)

n(6) (15)

(14)

logic symbol'

(111

12)

HPRI/BIN

>
10- -

11- -

12--

13- -

14- -

15- -

16- -

17- -

0/Z10

1/Z11

2/Z12

3/Z13

4/Z14

5/Z15

6/Z16

7/Z17

18

19ENa

1o V

2q V

4a V

V18

G19sz

PRODUCT GUIDE

pin assignments

J. N PACKAGES

1 B 9 a

2 C 10 a

3 LI 1 1 c

4 BI/HBO 12 b

5 RBI 13 *

6 D 14 a

7 A 15 f

8 GND 16 vcc

FH. FN PACKAGES

1 nc 11 nc

2 B 12 •

3 C 13 a

4 rr 14 c

5 Bi/RBO" 15 b

6 nc 16 nc

7 fill 1 7 •

8 D IB 9

9 A 19 f

10 GND 20 vcc

pin assignments

J. N PACKAGES

1 4 9 AO

2 5 10 0

3 6 11 1

4 7 12 2

5 El 13 3

6 A2 14 GS

7 Al 15 EO

8 GND 16 Vcc

FH. FN PACKAGES

1 nc 11 nc

2 4 12 AO

3 5 13 0

4 6 14 1

5 7 15 2

6 nc 16 nc

7 El 17 3

8 A2 18 GS

9 Al 19 EO

10 GNO 20 VCC

T Pin numbers shown on logic symbols FONT TABLE Tl - NUMERICAL DESIGNATIONS AND RESULTANT DISPLAYS USING 'LS347

are for J and N packages only,

nc — no internal connection. • lEBHEblBR U b
0 12 3 4 6 6 7 9 10 11 12 13 14 16
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350

FOUR BIT SHIFTER

(3-STATE OUTPUTS)

SN54S350 (J.FH) SN74S350 (J.N.FN)

logic symbol

&T
(15) ^ SHIFTEB

EN

(101

(9)

lO-

ll -

12-

Z10 13'
11 •

zn n]
Z12 13-

213 1«'
12-

ZN 13.
Z15 14-

Z16 15'
13-

14-

15-

16-

MUX

• 0

:: *
. 3

(111

(7)

(6) • 0

. 3

(5)
(12)

(4)

(3) • 0

• 3

(14)

(1)

• 0

. 3

(15)

D-1

D-2-

367
HEX BUS DRIVERS

(non-invorted three-state outputs organized

to facilitate handling of 4-bit data)

typical performance

logic symbol7

TYPE DELAY

MAX

SOURCE

CURRENT

MAX

SINK

CURRENT

POWER

DISSIPATION

SN54ALS367 7 ns - 12 mA 12 mA 53 mW

SN74ALS367 7 ns -15 mA 24 mA 53 mW

SN74ALS367 1 7 m - 15 mA 48 mA 53 mW

SN54367A 12 ns -2 mA 32 mA 325 mW
SN74367A 12 ns -5.2 mA 32 mA 325 rnW

SN54LS367A 9.5 ns - 1 mA 12 mA 70 mW

SN74LS367A 9.5 ns -2.6 mA 24 mA 70 mW

SN54367A (J.FH)

SN54ALS367 (J.FH)

SN54LS367A (J.FH)

SN74367A (J.N)

SN74ALS367 (N.FN)

SN74ALS367-1 (N.FN)

SN74LS367A IJ.N.FN)

1A1

1A2

1A3

1A4

2A1

2A2

Pin numbers shown on logic symbols are for J and N packages only.

NC — No internal connection.

(1) ^
EN

r(2) (3)
> V

(41

161 (71

(101 (9)

(12)

taJ EN

(14)
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1Y1

1Y2

1Y3

1Y4

2Y1

2Y2

pin assignments

J. N PACKAGES

1 03 9 Si

2 D-2 10 SO

j PI 11 Y3

•1 DO 12 Y2

5 D1 13 6T

6 02 14

7 03 15 YO

8 GND 16 vcc

1 NC 1 1 NC

2 D3 12 SI

3 D-2 13 SO

4 D-1 14 Y3

5 DO 15 Y2

6 NC 16 NC

7 Dl 17 CT
8 D2 18 Yl

9 D3 19 YO

10 GND 20 vcc

pin assignments

J. N PACKAGES

1 1G 3 1Y4

2 1A1 10 1A4

3 1Y1 1 1 2Y1

4 1A2 12 2A1

5 1Y2 13 2Y2

6 1A3 1 J 2A2

7 1Y3 15 2G

8 GND 16 vcc

FH. FN PACKAGES

1 nc 11 nc

2 15 12 IY--.

3 1 Al 13 1A4

4 1YI 14 2Y1

5 ia: 15 2A1

6 nc 16 nc

7 1Y2 17 2Y2

8 1A3 18 2A2

9 1Y3 19 2G

10 GSD ro vcc



351
DUAL 8-LINE TO 1-LINE DATA

SELECTORS/MULTIPLEXERS

(three-state outputs; four

common data inputs)

typical performance

TYPE

DELAY TIMES

TOTAL

POWER

DATA

TOINV

OUTPUT

FROM

ENABLE

•351 10 ns 17 ns 220 mW

SN74351 (J.N)

352
DUAL 4-LINE TO 1-LINE DATA

SELECTORS/MULTIPLEXERS

(inverting version of 'LS153)

typical performance

TYPE

DELAY TIMES

TOTAL

POWER

DATA
TO INV

OUTPUT

FROM
ENABLE

•ALS352 6 ns 4.5 ns 32.5 mW

'AS352 2.7 ns 4.5 ns 122.5 mW

'LS352 15 ns 18.5 ns 31 mW

SN54ALS352 (J.FH)

SN54AS352 (J.FH)

SN54LS352 (J.FH)

SN74ALS352 (N.FN)

SN74AS352 (N.FN)

SN74LS352 (J.N.FN)

logic symbol'

(2) ^
(3)

EN

0

7

r

(4)

(5)

(6)
MUX

0

1

2

3

4/Z14

5/Z15

6/Z16

7/Z17

V

(7)

(8)

(9) ^ 111
(14)

(13)

(12)

(11)

(18)
MUX

0

1

2

3

• 14.4

•15,5

-16.6

•17.7

V

(17)

(16)

115) w (19)

1D0

1D1

1D2

1D3

D4

D5

D6

D7

2D0

2D1

202

2D3

logic symbol1

A

B

1G

1C0

1C1

1C2

2C1

2C2

2C3

(14)

(2)

4 P

(1) r^
EN

0

1

2

3

MUX

(6)

(5) ^(7)

(4)

(3)

110)

(11) >J9I

(12)

(13)

T Pin numbers shown on logic symbols are for J and N packages only,

nc — no Internal connection.
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pin assignments

J. N PACKAGES

1 IY 1 1 D7

2 rr 12 06

3 A 13 05

4 B 14 D4

5 C 16 2D3

6 100 16 2D2

7 101 1 7 2D1

B 1D2 1(1 2D0

9 103 19 2Y

10 GND 2 0 vcc

pin assignments

J. N PACKAGES FH. FN PACKAGES

1 1G 9 2Y l nc 11 nc

2 B 10 2C0 2 i5 12 2Y

3 1C3 1 1 2C1 3 B 13 2C0

4 1C2 12 2C2 •-. 1C3 14 2C1

5 1C1 13 2C3 5 1C2 15 2C2

6 1C0 14 A 6 r.: 16 nc

7 IY 15 2G 7 1C1 17 2C3

8 GNO 16 VCC 8 ICO 16 A

3 1Y 19 2G

10 GND 20 vcc

03
T3

'5
CD
*•*

o
3
"D
O

3-105
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353
DUAL 4-LINE TO 1-LINE DATA

SELECTORS/MULTIPLEXERS

(three-state outputs, inverting

version of 'LS253

logic symbol*

(14)

(2)

r

(1) i-O

(6)

MUX

EN

0

1

2

3

V
IS)

J4)
(3)

(15) r>^

1101

111)

(121

(13)

typical performance IS

TYPE

DELAY TIMES

TOTAL

POWER

DATA

TO INV

OUTPUT

FROM

ENABLE

1C2

1C3

2G

'ALS353 6 ns 4.5 ns 40 mW 2C0

'AS353 2.7 ns 5.5 ns 130 mW

'LS353 12 ns 13 ns 4 3 mW

SN54ALS353 (J.FH) SN74ALS353 (N.FN)

SN54AS353 (J.FH) SN74AS353 (N.FN)

SN54LS353 (J.FH) SN74LS353 (J.N.FN)

354
8-LINE TO 1-LINE DATA

SELECTORS/MULTIPLEXERS/

TRANSPARENT REGISTERS

(three-state outputs)

typical performance

TYPE

DELAY TIMES

DATA

TO INV

OUTPUT

DATA TO

NON-INV

OUTPUT

FROM

ENABLE

'LS354 23.5 ns 23.5 ns 16 ns

logic symbol7

SN54LS354 (J.FH) SN74LS354 (J.N.FN)

' Pin numbers shown on logic symbols are for J and N packages only,

nc - no internal connection.

(71
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pin assignments

J. N PACKAGES FH. FN PACKAGES

1 1G 9 2Y 1 nc 1 1 nc

2 8 IC 2C0 2 1G 12 2Y

3 1C3 2C1 : B ia 2C0

4 1C2 12 2C2 A 1C3 2C1

5 1C1 13 2C3 5 1C2 IS 2C2

6 ICO 14 A 6 nc ni nc

7 IY 1 5 2G 7 1C1 2C3

8 GND •-: VCC B ICO IE A

B IY 19 2G*
10 GND 20 vcc

pin assignments

J. N PACKAGES FH. FN PACKAGES

1 D7 1 1 sT 1 D7 1 1 5C

2 D6 12 S2 2 D6 12 S2

3 05 13 SI 3 D5 13 SI

4 04 |4 SO 4 D4 14 so

5 D3 15 Gl r- 03 IS G1

6 D2 16 G2 0 02 111 G2

7 Dl 1 7 G3 7 D1 11 G3

B DO 16 W B DO IB W

9 52 15 Y B be 13 Y

10 GND 20 vcc 10 GND 20 vcc



355
8-LINE TO 1-LINE DATA

SELECTORS/MULTIPLEXERS/

TRANSPARENT REGISTERS

(open-collector outputs)

typical performance

DELAY TIMES

DATA

TO INV

OUTPUT

DATA TO

NON-INV

OUTPUT

FROM

ENABLE

31.5 ns 30 ns 21.5 ns

SN54LS355 (J.FH) SN74LS355 (J.N.FN)

356

logic symbol*

logic symbol'

8-LINE TO 1-LINE DATA

SELECTORS/MULTIPLEXERS/
Gl

G2

G3

sc

SO

SI

S2

CLK

DO

Dl

D2

D3

D4

D5

D6

D7

115) ,—

(16) r^

M ux

r

&

EN
(17)

(11) r-^

(14)
[three-state output) C8

8D 1typical performance (13)
8D

(12)
DELAY TIMES 80

j9)

(8)

DATA

TO INV

OUTPUT

DATA TO

NON-INV

OUTPUT

FROM

ENABLE

>C9

9D 0 >1

0

V

V

(7)
90 1

(6) (19)
23.5 ns 90 2

(5)
9D 3

SN54LS356 (J.FH) SN74LS356 (J.N.FN) (4)
9D 4

(3) «^(18)
9D 5

(2)
90 6

(1)
1

1 Pin numbors shown on logic symbols are for J and N packages only,

nc — no intornal connection.
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pin assignments

J. N PACKAGES FH. FN PACKAGES

1 D7 1 1 sZ 1 D7 1 1 sc

2 D6 12 S2 2 D6 12 S2

3 Db 13 S1 3 D5 13 SI

4 D4 14 SO - D4 ••; SO

5 03 1 5 Gl 5 D3 16 Gl

6 D2 16 G2 6 D2 1G G2

7 Dl l 7 G3 7 01 17 G3

8 DO 13 W a DO ia w

9 5£ 19 y 3 DC 19 Y

10 GND 20 vcc 10 GND 2 0 vcc

pin assignments

J. N PACKAGES FH. FN PACKAGES

1 D7 11 SC 1 D7 11

2 06 12 S2 2 D6 12 S2

3 D5 13 S1 3 D5 13 SI

4 D4 14 SO 4 04 14 SO

5 D3 15 Gl 5 D3 lb

6 D2 16 G2 6 02 18 G2

7 Dl 17 G3 7 Dl i 1 G3

6 DO 18 W 8 DO ui W

9 CLK 19 Y 9 CLK 18 Y

10 GND 20 VCC 10 GND 20 vcc
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357 logic symbol'

8-LINE TO 1-LINE DATA

SELECTORS/MULTIPLEXERS/

EDGE-TRIGGERED

REGISTERS

(open-collector outputs)

typical performance

DELAY TIMES

DATA

TO INV

OUTPUT

DATA TO

NON-INV

OUTPUT

FROM

ENABLE

31.5 ns 30 ns 25 ns

S2

CLK

(15) ^

116) r^]
(17)

MUX

&

EN

(ll)i^
(14)

C8

80

h8D
(12)

8D
19)

mi (
(7)

t r

9D j >i

90 t>

9D 2 £ .
]5)
(4)

9D 3

9D 4

90 » o :
90 6

9D 7

SN54LS357 (J.FH) SN74LS357 (J.N.FN)

365
HEX BUS DRIVERS

(non-inverted three-state out

puts, gated enable inputs)
typical performance

TYPE DELAY

MAX

SOURCE

CURRENT

MAX

SINK

CURRENT

POWER

DISSIPATION

SM54365A 12 ns -2 mA 32 mA 325 mW

SN74365A 12 ns -5.2 mA 32 mA 32b mW

SN54ALS365 7 ns - 12 mA 1 2 mA 53 mW

SN74ALS36S 7 ns - 15 mA 24 mA 53 mW

SN74ALS365 1 7 ns -15 mA 48 mA 53 mW

SN54LS365A 9.5 ns - 1 mA 1 .' mA 70 mW

SN74LS365A 9.5 ns -2.6 mA 24 mA 70 mW

logic symbol'

2l "
62

1" r^
&

EN

r

(151 r—,

(2) (3)
[>

~

(4) (5)

16) (7)

(10)

112) (11)

(14) (13)

SN54365A (J.FH) SN74365A (J.N) SN74ALS365-1 IN.FN)

SN54ALS365 IJ.FHI SN74ALS365 IN.FNI SN54LS365A (J.FHl SN74LS365A (J.N.FN)

366
HEX BUS DRIVERS

(inverted three-state outputs,

gated enable inputs)

typical performance

TYPE DELAY

MAX

SOURCE

CURRENT

MAX

SINK

CURRENT

POWER

DISSIPATION

SN54ALS366 5.5 ns -12 mA 12 mA 40 mW

SN74ALS366 5.5 ns - 15 mA :•: mA 40 mW

SN74ALS3661 5.5 ns -15 mA 48 mA 40 mW

SN54366A 1 1 ns -2 mA 32 mA 205 mW

SN74366A 11 ns -5.2 mA 32 mA 295 mW

SN54LS366A 9.5 ns - 1 mA 12 mA 60 mW

SN74LS366A 9 5 ns -2.6 mA 24 mA 60 mW

SN54366A (J.FH)

SN54ALS366 (J.FC)

SN74366A (J.NI

SN74ALS366 (N.FNI SN54LS366A (J.FHl

symbols are for J and N packages only.

nc - no internal connection.

SN74ALS366-1 IN.FN]

SN74LS366A (J.N.FN)
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pin assignments

J, N PACKAGES FH. FN PACKAGES

1 D7 l 1 se 1 D7 11 5c

2 D6 12 52 2 06 12 S2

3 D5 13 SI 3 D5 13 SI

.: D4 14 SO 4 04 14 SO

5 03 IS fil 5 D3 IS Gl

6 02 16 52 6 D2 18 52
7 Dl 1 7 G3 7 Dl 1 / G3

8 DO II W e DO 18 -V

9 CLK 19 Y B CLK 19 Y

10 GND 20 vcc 10 GND 20 vcc

pin assignments

J, N PACKAGES FH. FN PACKAGES

l Gi 9 Y4 1 ne 11 nc

2 Al 10 A4 2 5i 12 Y4

Y1 3 Y1 1 1 Y5 3 Al 13 A4

Y2 4 A2 12 A5 4 Yl 14 Y5

Y3
5 Y2 13 Y6 5 A2 15 A5

6 A3 14 A6 6 nc 16 n

7 Y3 15 G2 7 Y2 17 Y6

Yb 8 GND 16 VCC B A3 18 A6

Y6 :i Y3 19 52
10 G-.D 20 vcc

pin assignments

J. H PACKAGES

T-7JT
FH. FN PACKAGES

T~gT



368
HEX BUS DRIVERS

(inverted three-state outputs organized

to facilitate handling of 4-bit data)

typical performance

TYPE DELAY

MAX

SOURCE

CURRENT

MAX

SINK

CURRENT

POWER

DISSIPATION

SN54ALS368 5.5 ns - 1 2 mA 12 mA 40 mW

SN74ALS368 5.5 ns - 15 mA 24 mA 40 mW

SN74ALS3681 5 E 15 mA 48 mA 40 mW

SN5436BA 1 1 ns -2 mA 32 mA >•: : .'."

SN74368A 1 1 ns 0 2 mA 32 mA 295 mW

SN54LS368A 9.5 ns - 1 mA 12 mA 60 mW

SN74LS368A 9.5 ns 2 6 mA .'.'. :•••'. 60 mW

SN54368A (J.FH)

SN54ALS368 (J.FH)

SN54LS368A (J.FH)

SN74368A (J.N)

SN74ALS368 (N.FN)

SN74ALS368-1 (N.FN)

SN74LS368A (J.N.FN)

logic symbol1

1A1

1A2

2G l15lr~.

2A1

2A2

PRODUCT GUIDE

pin assignments

J. N PACKAGES FH. FN PACKAGES

1 1G 9 1Y4 1 nc 11 nc

SL iyi
iSLlY2
J2.1Y3

2 1A1 10 1A4 2 1G 12 1Y4

:i 1Y1 11 2Y1 3 1A1 13 1A4

••- 1A2 12 2A1 •-- 1Y1 14 2VI

5 1Y2 13 2Y2 5 1A2 15 2A1

i2.1Y4 c> 1A3 14 2A2 6 nc 16 nc

J 1Y3 15 2G" 7 1Y2 17 2Y2

B GND 16 vCc_ B 1A3 111 2A2

B 1Y3 19 2G

11) 2Y1 10 GND 2 0 VCC

373
OCTAL D-TYPE LATCHES

(three-state outputs, common

output control, common enable)

typical performance

logic symbol. LS373. 'ALS373. 'AS3731 pin assignments

TYPE
OUT

PUTS
DELAY

TOTAL

POWER

'ALS373 Q 8 ns 70 mW

'AS373

•LS373 Q 19 ns 120 mW

•S373 Q 7 ns 52 5 mW

SN54ALS373 (J.FH)

SN54AS373 (J.FH)

SN54LS373 (J.FH)

SN54S373 (J.FH)

SN74ALS373 (N.FN)

SN74AS373 (N.FN)

SN74LS373 (J.N.FN)

SN74S373 (J.N.FN)

oc m_c=.
r HD

EN

CI

r
m (3) 10 [> V

151

(6)

(12)

(15)

(16)

(191

logic symbol, 'S373T

jc Die*
r (ID

EN

CI

r
in (3)

ID V
(5)

(9)

(12)

(15)

(16)7n (17)

(19)op (18)

* Pin numbers shown on logic symbols are lor J and N packages only,

nc — no internal connection.

J. N PACKAGES FH. FN PACKAGES

1 BE 1 1 C 1 OC" 1 1 c

2 10 12 50 2 10 12 50

3 ID ia 50 1 ID 13 5D

4 20 14 60 ••• 20 14 6D

5 20 IS 6Q B 20 1!, 60

6 30 18 !Q a 30 18 70

7 3D 17 7D •
3D i : 7D

a -••!) 1B 8D B 4D \9 BD

9 40 18 80 'i 40 18 80

10 GND 20 vcc 10 GND 20 vcc

0)

'5
CD

u
3

o
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374
OCTAL D-TYPE FLIP-FLOPS

(three-state outputs, common

output control, common clock)

typical performance

TYPE FREQ

POWER

PER

F-F

DATA TIMES

SET

UP

HOLD

'ALS374 50 MHz 10mW

'AS374

'LS374 50 MHz 17 mW 20 nst 0 nst

'S374 100 MHz 56 mW 5 nst 2 nst

T Rising edge of clock pulse

SN54ALS374 (J.FH) SN74ALS374 (N.FN)

SN54AS374 (J.FH) SN74AS374 (N.FN)

SN54LS374 (J.FH) SN74LS374 (J.N.FN)

SN54S374 (J.FH) SN74S374 (J.N.FN)

375
4-BIT BISTABLE LATCHES

typical performance

OUTPUTS DELAY
TOTAL

POWER

a.o" 12 ns 32 mW

SN54LS375IJ.FH) SN74LS375 (J.N.FN)

logic symbol. XS374. 'ALS374. 'AS374

(1)

CLK-

OC '" f~* EN
(11)

>C1

1141

logic symbol, 'S374T

OC-
111)

EN

>C1

logic symbol*

id_LiL

(19)

t Pin numbers shown on logic symbols aro lor J and N packages only
nc — no internal connection.
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pin assignments

J. N PACKAGES FH. FN PACKAGES

1 OC" 1 1 CLK 1 BT 1 1 CLK

2 1Q 1? 50 2 10 12 50

3 1D 13 50 3 ID 13 5D

.1 2D 14 6D 4 2D 14 6D

5 2Q IS 60 5 20 i 5 60

6 3Q l< 7Q 6 3D 16 70

7 3D 1 7 7D 7 3D 17 7D

8 4D 18 BD 8 40 IB 8D

9 40 19 80 9 40 19 80

IC GND :.' vcc 10 GND ::: vcc

pin assignments

J. N PACKAGES FH. FN PACKAGES

kV lb" 3Q-
a-uT 13 30"~

6 2lT

10 GND 20 VCc



376
QUAD J-K FLIP-FLOPS

(common clock, common clear)

typical performance

FREQ

POWER

PER

F-F

DATA TIMES

SET

UP
HOLD

45 MHz 65 mW Onsl 20 nst

t Rising odge of clock pulso

SN54376 (J.FH) SN74376 (J.N)

377
OCTAL D-TYPE FLIP-FLOPS

(single-rail outputs, common

enable, common clock)

typical performance

FREQ

POWER

PER

F-F

DATA TIMES

SET

UP
HOLD

40 MHz 10.6 mW 20 nsl 5 nsl

logic symbol'

ID
CTTt-

CLK
(9)

R

t>nci

=L -LZ
(4)

1R-

3R-

logic symbol*

G

CLK

ui r^
G1

>1C2

r

(11)

(3) (2)
2D

(4) (5)

(6)

(9)

(131 (12)

(15)

(161

(18) (19)

20

3Q

40.

50

1 Rising odge of clock puis

SN54LS377 (J.FH) SN74LS377 (J.N.FN)

378

HEX D-TYPE FLIP-FLOPS

(single-rail outputs, common

enable, common clock)

typical performance

FREQ

POWER

PER

F-F

DATA TIMES

SET

UP
HOLD

40 MHz 10.6 mW 20 nst 5 nst

logic symbol*

n it ,9)
Gl

>1C2
t P

(2)
2D

(5)

(7)

(11) (101

(13) 1121
, _

rn l141

f Rising odgo of clock puis

SN54LS378 (J.FH) SN74LS378 (J.N.FN)

TPin numbers shown on logic symbols aro for J and N packages only,

nc — no intornal connection.
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pin assignments

J. N PACKAGES 1 H I'ACKAGI

1 cM 9 CLK 1 nc 11 nc

2 U 10 3 J 2 CLR 12 CLK

3 IK 1 1 3K 3 IJ 13 3J

4 10 12 30 •'. 1K" 14 3K

5 20 13 40 5 1Q 15 30

6 2K 14 4K 6 nc 16 nc

7 2J IB 4J 7 2Q 17 4Q

B GND 18 VCC 3 2K" 4K

3 2J 18 4J

10 GND 20 VCC

pin assignments

J. N PACKAGES FH. FN PACKAGES

1 5" 1 1 CLK 1 Z 1 1 CLK

2 10 i f 50 2 10 12 50

3 1D i.l 50 3 ID 13 5D

4 2D 14 60 •'. 2D l - 60

5 2Q IS 60 9 20 IE 60

6 3Q lo 7Q B 3Q 16 7Q

7 3D 11 70 • 3D 1 r 70

8 40 16 8D - 40 18 8D

9 4Q ; •:.' 80 9 40 IS 80

10 GNO 20 vcc 10 GND 20 vcc

pin assignments

J. N PACKAGES FH. FN PACKAGES

1 G B CLK 1 nc 11 nc

2 10 10 4Q 2 G 12 CLK

3 10 i i 4D 3 10 ia 40

4 2D i? 5Q -'• 1D 14 4D

5 20 i.i 5D 5 2D 15 60

6 3D 14 6D 6 nc 16 nc

7 3Q IB 60 7 20 17 5D

B ":•.:• II vcc B 3D 60

9 30 18 60

10 GNU 20 vcc
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379
QUAD D-TYPE FLIP-FLOPS

(double-rail outputs, common

enable, common clock)

typical performance

FREQ

POWER

PER

F-F

DATA TIMES

SET

UP
HOLD

40 MHz 10.6 mW 20 nst 5 nst

t Rising edge of clock pulso

SN54LS379 (J.FH)
SN74LS379 (J.N.FN)

logic symbol*

3 ID

113)

>1C2

h

-^ 2Q
(6) „s

-LLiL 40

(14) .7!

pin assignments

J. U PACKAGES FH. FN PACKAGES

i 6" 9 cut 1 nc 11 nc

2 10 10 30 2 G 12 CLK

3 10" 1 1 30 3 10 13 3Q

4 ID 12 3D 4 16 14 37!
5 2D 13 4D 5 1D 15 3D

6 267 40" 6 nc 16 nc

7 2Q IS 40 7 2D 17 40

8 GND 16 vcc S 20 18 40'

9 20 19 40

10 GND 20 vcc

381 logic symbol* pin assignments

ARITHMETIC LOGIC UNITS/

FUNCTION GENERATORS

(8 binary functions, use 'SI B2 for

look-ahead carry)

typical performance

TYPE
CARRY

TIME

ADD

TIME

TOTAL

POWER

'LS381 16 ns 21 ns 175mW

•S381 11 ns 20 ns 525 mW

SN54LS381 (J.FH)

SN54S381 (J.FH)
SN74LS381 (J.N.FN)

SN74S381 (J.N.FN)

o-12_ 0-|

2^L_ J
r^* (1/2) Bl

(15)1
n—*— 3CI

(1/273) CP

(1/2/3) CG

c131
P

Q
ID(4)

(81

(1)
P

Q
121(2)

19)

(19)
P

a
141

(11)

(17)
p

a
(81

(12)

* Pin numbers shown on logic symbols aro for J and N packages only,
nc — no intornal connection.
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J. N PACKAGES FH, FN PACKAGES

1 Al 1 1 F2 1 Al ' 1 F2

2 B1 12 F3 2 Bl 12 F3

3 AO 13 S 3 AO 13 5
•: DO 14 P' 4 BO 14 V
5 SO IS Cn 5 SO 15 Cn
6 SI 16 83 6 SI 16 83

7 S2 1 J A3 7 S2 17 A3

8 FO 18 B2 8 FO 18 82

9 F1 19 A 2 9 F1 IS A2

10 GND 20 vcc 10 GND 20 VCC



382
ARITHMETIC LOGIC UNITS/

FUNCTION GENERATORS

(ripple carry and overflow outputs)

typical performance

TYPE
CARRY

TIME

ADD

TIME

TOTAL

POWER

•LS382 27 ns 18 ns 175mW

SN54LS382 (J.FH)

SN74LS382 (J.N.FN)

384
8-BIT BY 1-BIT TWO'S-

COMPLEMENT

MULTIPLIERS

• Magnitude-only multiplication

• Cascadable for any number of bits

• Serial multiplier data input

• Serial data output for multiplication

product

• 8-Bit parallel multiplicand data input

• 40 MHz typical max clock frequency

typical performance

MAX

CLOCK

FREQ

DELAY
TOTAL

POWER
FROM

CLOCK

FROM

CLEAR

40 MHz 15 ns 17 ns 455 mW

SN54LS384 (J.FH)
SN74LS384 (J.N.FN)

logic symbol*

;}•'
r£* (1/2

(15)1
:n—•— 3 ci

logic symbol*

CLR

CLK

XO
(5)

(4)

(3)

(2)

(14)

U31_
(121

Ul

(4)

18)
(1/2) BO

3CO

8x1 TsCOMPn

Z1/C2

[LOW FOR MSB)

fc>C3/-*-

2D 0

IR

3D A

zr

' Pin numbers shown on logic symbols are for J and N packages only,

nc — no Internal connection.
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pin assignments

J. N PACKAGES FH, FN PACKAGES

1 Al 1 1 F2 1 Al 1 1 12

2 Bl 12 F3 2 B1 12 F3

3 AO 1 3 OVB 3 AO 13 OVR

4 BO 14 Cn.4 4 BO 14 Cn-4

5 SO 15 Cn 5 SO IS Cn
6 SI IG B3 6 SI Hi B3

7 S2 1 7 A3 7 S2 17 A3

8 FO 18 B2 8 FO 18 B2

9 r i 19 A2 9 Fl 19 A2

10 GND 20 VCC 10 GND 20 vcc

-F2

-OVR

-Cn»4

pin assignments

J. N PACKAGES FH. FN PACKAGES

1 COT 9 MODE 1 nc 11 nc

2 X3 10 K 2 cTff 12 •••ODE

3 X2 1 1 X7 3 X3 1 3 K

4 XI 12 X6 4 X2 M X7

5 XO 13 X5 5 XI Hi X6

6 PHOD 14 X4 6 nc 16 nc

7 CLK 1-0 Y 7 XO 17 X5

8 GND 16 vcc a PROD HI X4

9 CLK 19 Y

10 GND 20 VCC

03
-a

3
CD
*•>

u
3

"O
O
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385
QUADRUPLE SERIAL ADDERS/

SUBTRACTORS

• Buffered clock, direct clear inputs

• Independent two's-complement

addition/subtraction

typical performance

'max DELAY POWER

40 MHz 16ns 240 mW

SN54LS385 (J.FH)

SN74LS385 (J.N.FN)

386
QUAD 2-INPUT

EXCLUSIVE-OR

GATES

typical performance

TYPE DELAY
TOTAL

POWER

'LS386 10 ns 30 mW

SN54LS386 (J.FH)

SN74LS386 (J.N.FN)

logic symbo

(ll)r-^

(1)

r

CLR

CLK

21

>C2

3 r

(3)
2/P-Q

M3 1-

p 3CO/3BO-
0 1.

-4I3CI/3BI) 1-

-2D

-R

(2)

IS/A"
(5)

IA

18

-2D

-3R

-3S

Z4-
(4)

(8)
2S/A (9)

(6)
2A

2B
(7)

(13)
3S/A (12)

(15)
3A

3B
(14)

(18)
4S/A (19)

116)
4A

4B
(17)

logic symbol*

1 (3)
(2)

(5)
(4)

(6)

(8)
(10)

(91

1121
(11)

(13)

positivelogic: Y =A © B =AB+ AB

' Pin numbors shown on logic symbols are for J and N packagosonly.
nc — no Internal connoctlon.
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pin assignments

J. N PACKAGES FH. FN PACKAGES

1 CLK 1 1 CLR 1 CLK l i CLR

2 IZ 12 31 2 IX 1 2 31

3 IS/A 13 3S/7A 3 1S/A 13 3S/A"

4 IB 1 •-. 3B 4 IB ;.-. 3B

5 IA IS 3A 5 IA i 5 3A

6 2A 16 4 A 6 2 A lb 4A

7 2B 1 ? 4B 7 2B i J 4 3

8 2S A 18 4S'A" 6 2S A IB 4S<A

9 21 19 -'-I 9 21 18 -'-I

10 GND 2!) vcc 10 GNO 20 vcc

pin assignments

J. N PACKAGES FH. FN PACKAGES

1 1A H 3A 1 nc 1 1 nc

2 18 9 3B 2 IA 12 3A

3 IY 10 3Y :i 13 13 3B

4 2Y 1 1 4Y 4 1V 14 3Y

5 2A 12 .:.-. 5 nc 15 nc

6 2B 13 ••-3 6 2Y IC 4V

7 GND ll vcc 7 nc 17 nc

8 2A 18 4A

8 2B 19 4B

10 GND 20 VCC



PRODUCT GUIDE

390
DUAL DECADE COUNTERS

(bi-quinary or bed sequences)

typical performance

logicsymbol* pin assignments

TYPE
COUNT

FREQ
CLEAR

TOTAL

POWER

•390 25 MHz HIGH 210 mW

'LS390 35 MHz HIGH 75 mW

SN54390 IJ.FH)
SN54LS390 (J.FH)

SN74390 (J.N)

SN74LS390 (J.N.FN)

(11

-c*>

2CKA <=» >+
DIV2

-ncn1121'-- >•

DIV5

cr\f°
(11)

(10)

(9)

-20A

-2QB

-2Qc

-20d

J. N PACKAGES FH. FN PACKAGES

1 1CKA 9 2QD 1 nc 11 nc

2 1CLR 10 2Qc 2 1CKA 12 2O0

3 1QA 11 2Qa 3 1CLR 13 2QC

4 1CKB 12 2CKB 4 'Qa M 2QB

5 10B 13 20A 5 ICKB 16 2CKB

6 IQc 14 2CLR 8 nc 16 nc

7 IOd 15 2CKA 7 lOB 17 2QA

8 GNU 16 VCC i IQC IS 2CLR

9 iQd 111 2CKA

To GND 20 vcc

393
DUAL 4-BIT BINARY

COUNTERS

typical performance

logicsymbol* pin assignments

TYPE
COUNT

FREQ
CLEAR

TOTAL

POWER

•393 25 MHz HIGH 190 mW

•LS393 35 MHz HIGH 75 mW

SN54393 (J.FH)

SN54LS393 (J.FH)

395
4-BIT UNIVERSAL

SHIFT REGISTERS

(three-state outputs)

typical performance

SN74393 (J.N)

SN74LS393 (J.N.FN)

TYPE
SHIFT

FREQ

SERIAL

DATA

INPU1

ASYNC

CLEAR

TOTAL

POWER

•AS395

•LS395A 30 MHz D LOW 75 mW

-10.A

-1C-B

•IQc

-IOD

•20A

-20b

-2Qc

•2QD

CTRDIV16

CT-0

CT <

>♦

ft) (3)

inn ,2) (4)

(5)

1A ,1)"- (6)

>

(11)

in n (12> (10)

(9)

-a l13'-^
(8)

logicsymbol*

SN54AS395 (J.FH)

SN54LS395A (J.FH)

clr!1!-^
oci?>-C»

LO/S-H^V-

CLKMjfii.

SRG1

R

EN4

M1 ILOADl

M2 (SHIFT)

>C3/2 —f

r
2.30

1.3D
4(>V

(151

A-i2L_
(141

n ,4) 1.3D 4[>V
(13)

1.3D 4[>V
(12)

1.3D
40V

D 16) (111
SN74AS395 (N.FN)

SN74LS395A (J.N.FN)

' Pin numbers shown on logic symbols i

nc — no Internal connection.

ifor J and N package

J. N PACKAGES FH. FN PACKAGES

1 IA 8 2QD 1 nc 1 1 nc

2 ICLR 9 20C 2 IA 12 2QD

3 1QA 10 2Db 3 1CLR 13 20C
4 lOr, 11 20A ••- 10A 14 2QB

5 IQc 12 2CLR 5 nc 15 nc

6 10o 13 2A 6 IDS 16 2QA

7 GNO 14 VCC 7 nc 17 nc

8 IOC 18 2CLR

9 IQD 18 2A

10 GND 2 0 VCC

pin assignmen S

J. N PACKAGES FH. FN PACKAGES

1 cTn" a OC 1 nc 11 nc

2 SER 10 CLK 2 CLfi 12 6TT

3 A i i Co' 3 SER 18 CLK

4 B 12 Q0 4 A 14 Qd'
5 C 13 Qc 5 B IB Qd
6 D 14 Ob 6 nc 16 nc

.- id r.M 15 Qa 7 C 1 t QC
8 GND 16 vcc B D 1H Qb

9 LD/5H 19 Qa

10 GND 2 0 vcc

0)
;g
"5
CD

o
3

•D
O
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PRODUCT GUIDE

396
OCTAL STORAGE

REGISTERS

• Parallel access

• Applications:

N-bit storage files

HEX/BCD serial to parallel

converters

typical performance

logic symbol*

TYPE

MAX

CLOCK

FREQ

DELAY POWER

•LS396 30 MHz 20 ns 120mW

SN54LS396 (J.FH) SN74LS396 (J.N.FN)

398
QUAD 2-INPUT MULTIPLEXERS

WITH STORAGE

(double-rail outputs)

typical performance

TYPE

DELAY TIMES

TOTAL

POWER

CLOCK

TO INV

OUTPUT

CLOCK TO

NON-INV

OUTPUT

'LS398 20 ns 20 ns 32 mW

SN54LS398 (J.FH) SN74LS398 (J.N.FN)

E c, ns) r-^,

ri ic m
EN'

>C1
3

4SRG2

r
(2)

n, (31
ID

|1D (1)

p-> (6)
(5)

W

D3_!51
(11)

nn (12)

1Q1

20.1

1Q2

2Q2

1Q3

2Q3

1Q4

20.4

logic symbol*

WS. ID

(11)

MUX

G1

>C2

(41 (2)
1,20
1,20

(5) ^(31

(7) (9)

(6) ^(81

(14) (12)

(15) »J13)

(17) (19)

(16) ^(18)

pin assignments

J. N PACKAGES

16 VCC

pin assignments

J. N PACKAGES

Qa

8 0"B

'2 Qc

T5 a"c~

is T5o~
19 Qp

20 VCC

399 logic symbol1 pin assignments

QUAD 2-INPUT

MULTIPLEXERS

WITH STORAGE

typical performance

TYPE DELAY
TOTAL

POWER

•LS399 20 ns* 37 mW

-Qa

-Qb

•Qc

SN54LS399 (J.FH) SN74LS399 (J.N.FN)

WS.

CLK.

(1)

19)

(3)

MUX

G1

>C2

"1 r

1.2D

1.2D(4)

(6)

(51

(2)

B1-

17)

(111

(12) (10)

(14)

(13) (15)
.0D

* Pin numbers shown on logic symbols aro for J and N packagesonly,
nc - no internal connection.
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J. N PACKAGES

10 QC

08

FH. FN PACKAGES

20 VCC

FH. FN PACKAGES

Qa 12 Qc
~13 Oc

"ii BB-
19 QD

20 VCC

FH. FN PACKAGES



logic symbol*

tt. II)
SI

PRODUCT GUIDE

(I/O PORTl412
MULTI-MODE BUFFERED

8-BIT LATCHES

(three-state outputs; direct clear)

typical performance

(13)
& . . 2

• -G1
(23)

pin assignme nts

J. N PACKAGES FH. FN PACKAGES

1 S"l " 13 S2 1 nc 15 nc

2 M 1.1 cm 2 Si 16 S2

:i on IB D05 3 M 17

••- D01 ii) 015 .'. DI1 18 D05

B D12 17 D06 I D01 19 DI5

6 D02 1(1 DI6 6 DI2 20 D06

r DI3 19 D07 7 D02 21 DI6

H 003 20 DI7 8 nc 22 nc

'• DI4 21 DOS 9 013 23 D07

in D04 ::• 018 10 D03 7-i DI7

11 STB 2.1 INI 1 1 DI4 2!, DO 8

'2 GND :'••- vcc 12 D04 26 DI8

13 STB 27

CLEAR
OUT

PUTS
DELAY

TOTAL

POWER

j LOW Q 11 ns 410 mW

SN54S412 (J.FH) SN74S412 (J.N.FN)

DI2-

D13-

DI4-

015-

DI6-

DI7-

DI8-

- -1R2

R2/Z3

>S
TZ G4

4C6

1C5/EN6

4-1EN6

. -3R

l
5D 6V

(10)

(15)

119)

422
RE-TRIGGERABLE MONO-

STABLE MULTIVIBRATORS

• Internal timing resistor

• Up to 100% duty cycle

• Will not trigger from clear

typical performance

logic symbol1

NO .OF

INPUTS

OUTPUT

PULSE

RANGE

TOTAL

POWER
HIGH LOW

2 2 40 ns-~ 30 mW

SN54LS422 (J.FH) SN74LS422 (J.N.FN)

111 r^ >1 & J-L

121 ^
(8)

(3)
>

U) L (6)

'=' t>».
RX/

Rl CX CX

(9)1 dill 113)1

Rint cex1 Rext/Cext

•D01

-D02

-D03

-D04

-D05

-D06

-D07

-D08

pin assignments

J. N PACKAGES FH. FN PACKAGES

1 Al 8 a 1 nc 11 nc

2 A2 9 ",-,! 2 Al 12 0

3 Bl 10 nc 3 A2 13 R,m

4 B2 11 Co., 4 Bl 14 nc

5 cTW 12 nc 5 nc 15 nc

6 3 13 R0„/C0„ 6 B2 16 Cox,

7 GND 14 VCC 7 nc 17 nc

8 cm IB nc

9 s 19 Rexl'Cgxi

10 GND 20 VCC

423 logic symbol1
pin assignments

RETRIGGERABLE MONO-

STABLE MULTIVIBRATORS

• Up to 100% duty cycle

• Will not trigger from clear

typical performance

NO. OF

INPUTS

OUTPUT

PULSE

RANGE

TOTAL

POWER
HIGH LOW

1 1 40 ns-°° 60 mW

SN54LS423 (J.FH) SN74LS423 (J.N.FN)

shown on logic symbols aro for J and N packagos only,

al connection.

J. N PACKAGES

icrri

JP.H'C.,1

FH. IH PACKAQiS

-nnr
"Ttl—

13 28

14 aCDT

20 Vcc

0)
T3

'5
CD
*•>

o
3

"D
o
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425
QUAD GATES

(three-state outputs, active-low enabling)

typical performance

TYPE DELAY

MAX

SOURCE

CURRENT

MAX

SINK

CURRENT

SN54425 10ns -2 mA 16 mA

SN74425 10ns -5.2 mA 16 mA

426
QUAD GATES

(three-state outputs, active-high enabling)

typical performance

TYPE DELAY

MAX

SOURCE

CURRENT

MAX

SINK

CURRENT

SN54426 10 ns -2 mA 16 mA

SN74426 10 ns -5.2 mA 16 mA

logic symbol*

r 12)
EN

V
(3)

20-1^
"A '5I

(61

3C l101 "*-
3A <91
4GiHj->
1A l121

(11)

positive logic: Y = A

logic symbolt

EN 1

V
(4)

(5)

(10)

19)

(13)

112)

positive logic: Y = A

pin assignments

J. N PACKAGES FH PACKAGE

8 3Y 1 nc 1 1 rz

2 IA 9 3A 2 1G" 12 3Y

3 IY 10 3G~ 3 1A ia 3A

4 2G~ 1 1 4V 4 IY 14 3rT
5 2A 12 4A 5 nc 15 nc

6 2Y 13 4G 6 2G 16 4Y

7 GND '4 VCC 7 nc 17 nc

8 2A 18 4A

9 2Y 19 4S

10 GND 20 VCC

pin assignments

J. N PACKAGES FH PACKAGE

1 1G 8 3Y 1 nc 1 1 nc

2 IA 9 3A 2 1G 12 3Y

3 1Y 10 3G 3 IA 13 3A

4 2G : 1 4Y ••. IY 14 3G

5 2A 12 4A 5 nc 15 nc

6 2Y 13 4G 6 2G 16 4Y

7 GND 14 vCc 7 nc 17 nc

8 2A 18 4A

9 2Y 19 4G

10 GND 20 vcc

428 logic symbol1 pin assignments

SYSTEM

CONTROLLER

FOR 8080A

typical performance

CONTROLLER

AND

fc» WR BUS DRIVER ,/ow (27)

(26)

J. N PACKAGES FN PACKAGE

15 DO i 5T5TB 16 DO

2 HLDA 16 DB1 2 HLDA 1G DB1

i; Dl 3 WiT 17 01

4 DBIN ia DB5 4 DBIN IB DB5

5 DB4 IS D5 5 DB4 19 05

6 D4 20 DB6 C 04 20 DBS

7 DB7 21 D6 7 DB7 21 06

8 D7 22 8 07 22 buSEM
9 DB3 23 InTA 9 DB3 23 iHTX

10 D3 24 Mi MR 10 03 2-1 MEMR

11 DB2 25 \m 1 1 DB2 2b hut
12 D2 26 MEMW 12 D2 26 MEMW

13 DB0 21 l/AW 13 080 27 raw
14 GND 28 vcc 14 GND 28 vcc

TYPE POWER

'S428 700 mW

SN74S428 (J.N.FN)

VCPUD

MEMW

l/OR

MEMR

INTA

d

DBUSV

TPinnumbors shownon logic symbols arofor J and N packages only,
nc — no intornal connoction.

• l/OR
(24)

(13)

(16)

(5)

(181

DB3

DEW

(20)
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436, 437
LINE DRIVER/MEMORY

DRIVER CIRCUITS - MOS

MEMORY INTERFACE

• Drives high-impedance loads

• Provides highspeed switching

• Requires minimum input current

• Damping output resistor for reducing

transients ('4361

• Total power ... 70 mW

typical performance

TYPE

•S436

•S437

LOW-LEVEL

OUTPUT

CURRENT

150mA

150 mA

SN54S436 IJ.FH)
SN54S437 (J.FH)

HIGH-LEVEL

OUTPUT

CURRENT

-1 mA 5.5 ns

5.5 ns

SN74S436 (J.N.FN)

SN74S437 (J.N.FN)

logic symbol1

GlilLt

G2i2Sll

(2)

(101

(12)

(14)

r

QUAD TRIDIRECTIONAL

BUS TRANSCEIVERS

440 (OPEN-COLLECTOR OUTPUTS, NONINVERTED LOGIC)
441 (OPEN-COLLECTOR OUTPUTS, INVERTED LOGIC)
442 (THREE-STATE OUTPUTS, NONINVERTED LOGIC)
443 (THREE-STATE OUTPUTS, INVERTED LOGIC)
444 (THREE-STATE OUTPUTS, INVERTED AND NONINVERTED LOGIC)

ALSO SEE TS448

typical performance

<3)

(9)

(11),

(13)

PRODUCT GUIDE

pin assignments

J. N PACKAGES FH. FN PACKAGES

1 TTl 9 4Y 1 nc 1 1 nc

2 IA 10 4A 2 fii 12 4Y

3 1Y 11 5Y 3 IA 13 4A

.: 2 A 12 5A •; IY 14 5Y

5 2Y 13 6Y 5 2A 15 5A

6 3A 14 6A 6 nc 16 nc

7 3Y 15 G"2 7 2Y 17 6Y

B GND 16 VCC B 3A 18 6A

9 3Y IS G2

10 GND 20 vcc

pin assignments

J. N PACKAGES FH. FN PACKAGES

1 C5 l 1 SO 1 CS 1 1 SO

2 B1 12 SI 2 Bl 12 S1

3 C1 13 A4 3 CI 13 A4

4 C2 14 A3 4 C2 14 A3

5 B2 15 A2 9 B2 16 A 2

6 B3 ie A1 :• B3 16 Al

7 C3 i: Ga 1 C3 1 I Sa

8 C4 18 5b a C4 18 G-B

9 B4 •9 Cc 9 B4 18

10 GND 20 vcc 10 GND .'.i vcc

TYPE DELAY

MAX

SOURCE

CURRENT

MAX

SINK

CURRENT

SN54LS440 22 ns -
12 mA

SN74LS440 22 ns -
24 mA

SN54LS441 15 ns -
12 mA

SN74LS441 15 ns -
24 mA

SN54LS442 11.5 ns -12 mA 12 mA

SN74LS442 11.5 ns -15mA ,24 mA

SN54LS443 8 ns -12 mA 12 mA

SN74LS443 8 ns -15 mA 24 mA

SN54LS444 9 ns -12 mA 12 mA

SN74LS444 9 ns -15 mA 24 mA

SN54LS440IJ.FH)

SN54LS441 (J.FH)

SN54LS442 (J.FH)

SN54LS443 (J.FH)

SN54LS444 (J.FH)

SN74LS440U.FN)

SN74LS441 (J.FN)
SN74LS442IJ.FN)

SN74LS443 (J.FN)
SN74LS444IJ.FN)

T Pin numbers shown on logic symbols aro for J and N packages only,

nc — no internal connection.

For logic symbols see next two pages.
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440, 441, 442. 443, 444
logic symbol

.-(11)

*LS440T

:hSl-^

csilL

GAil2—^
GBil2! fc>
jr. (19)

-fc* G10

10(1/2) EN11

10(0/2) EN12

10(0/1) EN13-£i

<
nz4

0 7.11

MUX

5+ 1 IB]

r 6--2(C) 27- •

-•0|A]

2(C)

<»f— UZ5 4- •

L«- 0 8,12 6--

.(4)

.(14).

(8)

OZ6 4--0IA]

0 9.13 5--1 |B]

(continued)

XS44lt

fr*S1-^~

csliL.

gaIIZL
s„ (181

Ji> G10

10(1/2) EN11

10(0/2) EN12

10(0/1) EN13

n.

-C^.

,(16).

V.
(21

r

r

,w_

19)

(81

<
nz4

0 7.11

ITZ5 4O0(j

0 8.12 6CD2 II

400 [A

0 9.13 501 IB]

r
-MUX

Sftl [B!

602 IC]

Pin numbors shown on logic symbols aro for J and N packages only.
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440, 441, 442. 443. 444 (continued)

445
BCD-TO-DECIMAL

DECODERS/DRIVERS

• Use as lamp, relay, or MOS driver

• Low-voltage version of'LS145

• Full decoding of input logic

• All outputs off for invalid BCD

input conditions

typical performance

OUTPUT

SINK

CURRENT

OFF-STATE

OUTPUT

VOLTAGE

TOTAL

POWER

80 mA 7 V 35 mW

•LS443T

logicsymbol*

SN54LS445 (J.FH) SN74LS445 (J.N.FN)

S1J—

in: HICS-

gaUIL

BCD/DEC

oO

10

20

30

40

5

60

70

SO

90

>9Zo

0=-

• Pin numbers shown on logii

nc - no internal connection.

symbols i for J and N packages only.

'LS444*

!}•+
G10

10(1/2) EN11

lid 10(0/2) EN12

Ca 1010/1) EN13

ZL

-£^

PRODUCT GUIDE

OZ4

V7.11

DZ5

sz
MUX

1 (Bl

Fi Z7+602 IC]

0IA1

V8.12 6-J-2IC)
DZ6 4(bo|A]
V9.13 5+1 IB]

pin assignments

J. N PACKAGES FH. FN PACKAGES

1 0 9 7 1 nc 11 nc

2 1 10 8 2 0 12 7

3 2 11 9 3 1 13 8

4 3 12 D 4 2 14 9

5 4 13 C 6 3 IS 0

6 5 14 B 6 nc 16 nc

7 6 15 A 7 4 17 C

8 GND 16 Vcc 8 5 18 B

9 6 19 A

10 GND 20 VCC

CI)
•o

'5
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446
QUAD BUS TRANSCEIVERS

WITH DIRECTION CONTROLS

• Three-stato outputs

• True CLS449) and inverting

CLS446) outputs

• P-N-P inputs to reduce dc bus

line loading

typical performance

TYPE DELAY

MAX

SOURCE

CURRENT

MAX

SINK

CURRENT

SN54LS446 7.5 ns -12 mA 12 mA

SN74LS446 7.5 ns -15 mA 24 mA

SN54LS446 (J.FH) SN74LS446 (J.N.FN)

logic symbol T

(1)
GBA

GAB ,15)Rl^

»Lt
(101

D1R2

G9

G10

9eni Ida]

10EN2IAB]

9EN3IBA]

10EN4IAB)

9EN5 |BA]

10EN6IAB]

9EN7[BAl

10EN8|ABl

vi < n
t> 2V

'3 < n
— (12)

D> 4V

V5 <

n > 6V

V7 < D

0 ay

logic symbol7

BIN/7 SEG >

(111

(9)

pin assignments

J. N PACKAGES

1 GBA
FH. FN PACKAGES

14 B1

15 gAB

_ycc 18 Bl

19 SAB

"CC

pin assignments

J. N PACKAGES FH. FN PACKAGES

447
BCD-TO-SEVEN-SEGMENT

DECODERS/DRIVERS

• Low-voltage version of 'LS247

• Open-collector outputs drive

indicators directly

• Ripple blanking

typical performance

BI/RBO-*#>

T^ •1

TYPE

SN54LS447

SN74LS447

OUTPUT

SINK

CURRENT

1.6 mA

3.2 mA

OFF-STATE

OUTPUT

VOLTAGE

7 V

7 V

TOTAL

POWER

35 mW

35 mW

SN54LS447 (J.FH) SN74LS447 (J.N.FN)

« 20.210
b 20.21 Q

c 20.210

d 20.210

r 20.210

I 20.210
9 20,21 £

-LLEL

14 a

16 VCC

81 BB0

10 GND 20 VCC

' Pin numbersshown on logicsymbols FONTTABLE T2 - NUMERICAL DESIGNATIONS AND RESULTANT DISPLAYS USING '447
are for J and N packages only.

nc - no internal connection. 23H5b~!Bn U b
° 1 2 3 4 6 6 7 8 9 10 11 12 13 14 IB
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448

QUAD TRIDIRECTIONAL

BUS TRANSCEIVERS

•OPENCOLLECTOR OUTPUTS,

INVERTED AND NONINVERTED LOGIC)

typical performance

TYPE DELAY

MAX

SOURCE

CURRENT

MAX

SINK

CURRENT

SN54LS448 17.5 ns - 12 mA

SN74LS448 17.5 ns
-

24 mA

SN54LS448 (J.FH) SN74LS448 (J.N.FN)

449
QUAD BUS TRANSCEIVERS

WITH DIRECTION CONTROLS

• Three-state outputs

• True CLS449) and inverting

CLS446) outputs

• P-N-P inputs to reduce dc bus

line loading

typical performanco

TYPE DELAY

MAX

SOURCE

CURRENT

MAX

SINK

CURRENT

SN54LS449 10.5 ns - 1 2 mA 12 mA

SN74LS449 10.5 ns - 15 mA 24 mA

' Pin numbers shown on logic symbols are for J and N packages only,
nc - no intornal connection.

Texas
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PRODUCT GUIDE

pin assignments

J, N PACKAGES FH. FN PACKAGES

1 C5 1 1 SO 1 C3 1 1 so

2 Bl 1 2 SI 2 Bl 12 SI

3 C1 13 A4 3 CI 13 A4

4 C2 14 A3 .-. C2 14 A3

5 B2 i'i A2 a 82 It A2

6 B3 IB A1 a B3 IB Al

7 C3 i / GA i C3 i i

8 C4 18 GB B C4 ia 5B

9 B4 III Cc g B4 ••••

10 GND 10 VCC 10 GND .hi VCC

pin assignments

J. N PACKAGES FH. FN PACKAGES

1 GBA g 84 1 nc 11 nc

2 A1 10 0IR4 2 5ba 12 B4

3 0IR2 11 B3 3 Al i j 0IR4

4 A2 12 B2 •1 0IR2 14 B3

5 A3 1:1 DIR1 5 A2 16 B2

6 DIR3 14 Bl 6 nc 16 nc

7 A4 II GAB 7 A3 17 DIRl

8 GND II vcc - D1R3 18 Bl

9 A4 19 GAB

|Q GND 20 VCC

03
-a

3
CD
+•*

u
D

•o
o
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a

PRODUCT GUIDE

465, 466
OCTAL BUFFERS WITH

THREE-STATE OUTPUTS

• P-N-P inputs reduce bus loading
• '465 true outputs

• '466 inverted outputs

typical performance

TYPE DELAY

MAX

SOURCE

CURRENT

MAX

SINK

CURRENT

SN54ALS465A 7 ns - 12 mA 12 mA

SN74ALS465A 7 ns -15 mA 24 mA

SN54ALS466A 7 ns -12 mA 12 mA

SN74ALS466A 7 ns - 15 mA 24 mA
SN54LS465 11 ns -1 mA 12 mA

SN74LS465 11 ns -2.5 mA 24 mA

SN54LS466 8 ns -1 mA 12 mA

SN74LS466 8 ns -2.5 mA 24 mA

SN54ALS465A (J.FH) SN74ALS465A (N.FN)
SN54ALS466A (J.FH) SN74ALS466A (N.FN)
SN54LS465 (Jl SN74LS465 (J.N)
SN74LS466 (J) SN74LS466 (J.NI

467, 468
OCTAL BUFFERS WITH

THREE-STATE OUTPUTS

• P-N-Pinputs reduce bus loading
• '467 true outputs

• '468 inverted outputs

typical porformancs

TYPE DELAY

MAX

SOURCE

CURRENT

MAX

SINK

CURRENT
SN54ALS467A 7 ns -12 mA 12 mA

SN74ALS467A 7 ns -15 mA 24 mA

SN54ALS468A 7 ns -12 mA 12 mA

SN74ALS468A 7 ns -15 mA 24 mA

SN54LS467 1 1 ns -1 mA 12 mA

SN74LS467 11 ns -2.5 mA 24 mA

SN54LS468 8 ns -1 mA 12 mA

SN74LS468 8 ns -2.5 mA 24 mA

SN54ALS467A (J. FH) SN74ALS467A (N.FN)
SN54ALS468A (J.FH) SN74ASL468A (N.FN)
SN54LS467 (J) SN74LS467 (J.N)
SN54LS468 (J) SN74LS468 (J.N)

I Pin numbers shown on logic symbols

are for J and N packages only,

nc — no Internal connection.

logic symbol, 'ALS465A, 'LS465T

01 -£>

QT '»> fi

,J2L
1121

, 1161

.118)

ill

logic symbol, 'ALS466A, 'LS466T

n. (D

02 "9I r>

logic symbol. 'ALS467A, 'LS467 *

1Y1

1Y2

1Y3

1V4

IA1 ,a

EN

3
o V

1M ,'"
..., 161

im ""

jC <"»i^ EN

IA1 ,1JI 0 V
2AI "*' (131

2A3 "6I
IA1 "al

logic symbol. 'ALS468A, 'LS468
.T HI

3-124 Texas
Instruments

POSTOFFICE BOX 225012 • DALLAS. TEXAS 75265

pin assignments

J, N PACKAGES

1 G1 1 1 Y5

2 Al 12 A5

3 Yl ia Y6

A A2 14 A6

5 Y2 ' S Y7

6 A3 n, a;

7 Y3 1 J YB

8 A4 Ul A8

9 Y4 10 G2
10 GND 20 vrr

FH. FN PACKAGES

1 Gl l ' Y5

2 Al 12 A5

3 Yl 13 Y6

4 A2 14 A6

5 Y2 It Y7

6 A3 ie A7

7 Y3 1 : Y8

8 A4 in A8

9 Y4 IS 52
10 GND 20 vcc

pin assignments

J. N PACKAGES

1 1G l 1 2Y1

2 1AI 12 2A1

3 1 Yl 13 2Y2

4 1A2 14 2A2

5 1Y2 16 2Y3

6 1A3 IG 2A3

7 1Y3 1 ! 2Y4

B 1A4 1(1 2A4

9 1Y4 13 25
10 CD 20 vcc

FH. FN PACKAGES

1 IG • l 2Y1

2 1A1 12 2A1

3 1Y1 13 2Y2

4 1A2 M 2A2

5 1Y2 15 2Y3

6 1A3 16 2A3

7 1Y3 I I 2Y4

8 1A4 10 2A4

9 1Y4 19 2fi

10 GND -.:• vcc



481
4-BIT-SLICE

CASCADABLE

PROCESSOR

ELEMENTS

typidl p»rform»nc«

TYPE

OPERA

TION

TIME

'LS481 120 ns

'S481 100 ns

SN74LS481 (J.N)

SN74S481 (J.N)

functional block diagram

Texas
Instruments
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PRODUCT GUIDE

pin assignments

J. N PACKAGES

1 81.02 25 WBLFT

2 81(03 28 WRRT

3 A13 2 1 XYVRLFT

4 A12 2 8 XWRRT

5 AH 29 DO

6 A10 30 Dl

7 OPO 31 DOP3

8 OP1 32 D0P2

9 OP2 33 DOP1

10 OP3 34 DOI'O

11 OP7 35 INC MC

12 VCC 39 GND

13 OP6 37 ew/ov
14 OP5 311 AOPO

15 OP8 39 AOP1

16 P09 40 AOP2

17 0P4 •-. i AOP3

18 Tin" •12 AOSEL

19 POS •13 INC P(i

20 Y/AG •-.4 CcT

21 X'LG 4G CLK

22 Cou, -:i, 81,00

23 EO 47 Bl'01

24 town •in Bl/O SEL

IOOOUI IUSFI

Y OUT

I oveh now IMS'!

a;

•o

'5
CD
4-»

o

•a
o
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PRODUCT GUIDE

482
4-BIT-SLICE

EXPANDABLE

CONTROL

ELEMENTS

SN54S482 (J.FH)

SN74S482 (J.N.FN)

functional block diagram

CARRY INPUT

; — no internal cor

4-BIT

FULL Ij
ADDER

CARRY

OUT

S1 S2

n

4WORD

PUSH/POP

STACK

(FILO)
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pin assignments

J. N PACKAGES FH. FN PACKAGES

1 S4 • ; AO 1 S4 l 1 AO

2 S3 12 F3 2 S3 12 F3

3 Cou, 13 F2 3 Cou, 13 F2

4 cin 14 F1 * C,n 14 Fl

5 SI 19 FO 5 SI 15 FO

6 S2 10 CLK 6 S2 19 CLR

7 A 3 1J S6 7 A3 i ' S6

8 A2 18 S'i 8 A2 19 S5

9 Al 19 CLK 9 Al 19 CLK

10 GND 20 vcc 10 GNO 20 ^cc

CLOCK CLEAR

WIDE

MUX]

4-BIT

REGISTER 3>
DATA

OUT



484. 485
BCD-TO-BINARY AND

BINARY-TO-BCD CODE

CONVERTERS

('484 BCD-to-binary)

('485 binaryto-BCD)
typical performance

logic symbol 'S484At

TYPE
DELAY TIME

PER PKG LEVEL

TOTAL

POWER

'S484A 45 ns 525 mW

'S485A 45 ns 525 mW

SN54S484A (J.FH)

SN54S485A (J.N.FN)

SN74S484A (J.N.FN)

SN74S485A (J.N.FN)
logic symbol 'S485AT

BIN/BCD

EN

9-BIT

BINARY

(15)

J2L

J2SL

-LLZL

128

256

490
DUAL DECADE COUNTERS

typical performance

logic symbol1

TYPE
COUNT

FREQ
CLEAR

TOTAL

POWER

•490 25 MHz HIGH 225 mW

•LS490 35 MHz HIGH 75 mW

1CLR

1SET9

1CLK

SN54490 (J.FH)
SN54LS490 (J.FH)

SN74490 (J.N)
SN74LS490 (J.N.FN)

2CLR

2SET9

t Pin numbers ih

nc — no internal con

2CLK

n logic symbols are for J and N packanosonly,
ncctlon.

2oV

4a V
8a V

10a V

20 a V

AOaV

80a V

160a V

(9)

(111

20D

Texas
Instruments
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PRODUCT GUIDE

pin assignments

J. N PACKAGES FH. FN PACKAGES

1 E I 1 Y5 1 E 1 1 Y5

2 D 12 Y6 2 D 1 2 Y6

3 C 13 Y7 3 C i 3 Y7

4 B 14 Y8 : 8 Y8

5 A IS Gl 5 A • 9 Gl

6 Yl 16 (32 8 Yl ll, 62

7 Y2 H 1 Y2 1 1 H

B Y3 18 G B Y3 !:•, G

9 Y4 19 F '.' Y4 19 F

10 GND 2 0 vcc 1 GND 20 vcc

pin assignments

J. N PACKAGES FH. FN PACKAGES

1 ICLK 9 2Qd 1 nc 11 nc

2 1CLR 10 20c 2 ICLK 12 2QD

11 20B 3 1CLR 13 20c

4 1SET9 12 2SET9 ••- IOa 14 2QB

5 10n 13 2Qa 6 1SET9 \9 2SET9

6 IQc 14 2CLR 6 nc If. nc

15 2CLK 7 I0P 17 20a

8 GND 16 VCC 8 IQc IB 2CLR

9 10o 19 2CLK

20 VCC

03

3
CD
+•>

o

"O
o
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PRODUCT GUIDE

518,519,520.
521,522
8-BIT IDENTITY

COMPARATORS

• Compares two 8-bit words

logic symbol 'ALS518. 'ALS519t pin assignments. 'ALS518, 'ALS519

o
Q.
C
o

a
c

a.
CD

TYPE

ALS518

ALS519

ALS520

ALS621

ALS522

INPUT

PULL-UP

RESISTOR

OUTPUT FUNCTION
AND

CONFIGURATION

P-Q open-coll«ctor
P-Q open-collector

P-Q lotem-pole
P-0 totem-pole
P-Q open-collector

17.5
17.5

SN54ALS518U.FH)
SN54ALS519 (J.FH)
SN54ALS520 (J.FH)
SN54ALS521 (J.FHl
SN54ALS522 (J.FH)

SN74ALS518IN.FN)
SN74ALS519 (N.FN)
SN74ALS520 (N.FN)
SN74ALS521 (N.FN)
SN74ALS522 (N.FN)

logic symbol 'ALS520. 'ALS5211

c m •-
COMP

0

IP-O
^ 119)

o ,2'
1 Ml

>P

j 161
3 ""

„ 1131

6 l1BI
? (171

0 01
1 '5I

7.

r°

, l?l

3 '9I
1121

„ (14)
I 116)

(181

logic symbol 'ALS5221

Gl

COMP

t>

IP aQ =

tM
, <6I

("'
3 ,8'
, (111
= 1131

6 "5I
T (17)

o ,31
1 ISI

7,

f°

j 171

3 l9'
4-122—
„ (14)
5*
. 116)
6

(181

'Pin numbers shown on logic symbols are for J and Npackages only,
nc — no internal connection.
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J. N PACKAGES FH. FN PACKAGES

1 G 1 1 P4 1 8 1 l P4

2 PO 12 04 2 PO 12 04

3 OO 13 P5 3 QO 13 PS

4 PI 14 Q5 4 PI 14 05

5 Ql 15 P6 5 Ql 16 P6

6 P2 16 06 6 P2 16 Q6

7 Q2 1 7 P7 7 02 17 P7

8 P3 18 07 8 P3 18 07

9 Q3 19 P-Q 9 03 19 P-Q

10 GNO 20 vcq 10 GND 20 vcc

pin assignments, 'ALS520, 'ALS521.

'ALS522

-pro

J. N PACKAGES FH. FN PACKAGES

1 5 1 1 P4 1 GT 1 1 P4

2 PO 12 Q4 2 PO 12 Q4

3 QO 13 P5 3 QO 13 PS

4 PI 14 05 4 PI 14 05

5 Ql 15 P6 5 01 lb P6

6 P2 16 Q6 6 P2 16 Q6

7 02 17 P7 7 02 17 P7

8 P3 IB Q7 8 P3 18 07

9 03 19 P-Q 9 03 19 P-Q

10 GND 20 VCC 10 GND 20 VCC



526

FUSE PROGRAMMABLE 16-BIT IDENTITY

COMPARATOR

• Easy programmability
• Can be programmed and verified on most

incoming test equipment
• High-speed address recognition

SN74ALS526 (N)

PRODUCT GUIDE

logicdiagram(positivo logic)' pin assignments

SN54ALS526 (J)
p=<3

J.N PACKAGES

1 G 11 P8

2 PO 12 P9

3 P1 13 P10

4 P2 14 P11

5 P3 15 P12

6 P4 16 P13

7 P5 17 P14

8 P6 18 P15

9 P7 19 P = Q

10 GND 20 VCc

For chip carrier options

contact the factory.

•These inputs can bo programmed to be active high. The asterisk is not apart ol the symbol. For correct symbol for the programmed device, delete
the polarity symbol Ic ) atany input whose programming (use has been blown.

527

FUSE PROGRAMMABLE 8-BIT IDENTITY
COMPARATOR AND 4-BIT COMPARATOR

• Easy programmability
• Can be programmed and verified on most

incoming test equipment
• High-speed address recognition

SN54ALS527U) SN74ALS527IN)

logicdiagram (positivo logic)'

(2)

pin assignments

i^Q-

J.N PACKAGES

1 G 11 P8

2 PO 12 Q8

3 P1 13 P9

4 P2 14 Q9

5 P3 15 P10

6 P4 16 Q10

7 P5 17 P11

8 P6 18 Q11

9 P7 19 P = Q

10 GND 20 VCC

• Those inputscan be programmed to boactivehigh. Theastorisk is not a partol the symbol. For
tho polarity symbol (e>. ) at any input whoso programming fuse has boon blown.

'Pin numbers shown on logic symbols are for J and N packages only,
nc — no internal connection.

Texas
Instruments
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r chip carrier Optli

itoct the factory.

ct symbol for tho programmed device, delete
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PRODUCT GUIDE

528

FUSE PROGRAMMABLE 12-BIT IDENTITY
COMPARATOR

• Easy programmability
• Can be programmed and verified on most

incoming test equipment
• High-speedaddress recognition

SN54ALS528IJ) SN74ALS528 (N)

logic diagram (positivo logic)'

12)

pin assignments

J.N PACKAGES

1 G g P6

2 PO 10 P7

3 P1 11 P8

4 P2 12 P9

5 P3 13 P10

6 P4 14 P11

7 P5 15 P = Q

8 GND 16 VCC

For chip carrier options and i
contact the factory.

•SSKSSSrHSK TZSZgZssxs;«-*-——-- ~——

o
Q.
C
o

a
c

E
CD

'Pinnumbers shown are for J and Npackages.
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533 logic symbol I

(II
OCTAL D-TYPE TRANSPARENT

LATCHES

• Three-state buffer-type outputs

drive bus lines directly

• Inverting outputs

typical performance

TYPE
OUT

PUTS
DELAY

TOTAL

POWER

ALS533 s 10 ns 60 mW

AS533 6 5 ns 328 mW

OC.

c.

1D.

2D.

3D.

4D.

5D.

6D.

7D.

8D.

(3)
1D > V

^(2)

05I(4)

^(6)(7)

^ (9)

.J12)

.J 15)(14)

^(16)(17)

^(19)(18)

10

20

3Q

• 40

.50

•60

•70

SN54ALS533 (J.FH) SN74ALS533 (N.FN)
SN54AS533 (J.FH) SN74AS533 (N.FN)

534

OCTAL D-TYPE EDGE-

TRIGGERED FLIP-FLOPS

• Three-state buffer-type outputs

drive bus lines directly

• Inverting outputs

typical performance

logic symbol 1

CLK-

1D

2D-

3D-

4D-

5D-

6D-

7D

80

(11)

(3)

(-1)

(7)

[8]

(14)

(17)

(18)

EN

{>C1

ID

TYPE F-MAX
PWR/

F/F

DATA TIMES

SET-UP HOLD

•ALS534 50 MHz 10.4 mW 10 ns f 0 ns f

'AS534 165 MH* 51 mW 3 ns t 3 ns t

SN54ALS534 (J.FH)
SN54AS534 (J.FH)

SN74ALS534 (N.FN)

SN74AS534 (N.FN)

IPin numbers shown on logic symbols ore for J and N packages only.

Texas
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PRODUCT GUIDE

pin assig nments

J. N PACKAGES FH. FN PACKAGES

1 OC" 11 c 1 55 11 c

2 IS 12 55 2 10 12 55

3 ID 13 6D 3 10 13 5D

4 2D 14 60 /. 2D 14 6D

5 23 15 60" 6 20 15 65

6 30" 16 70 6 35 16 75

7 3D 17 7D 7 30 17 70

8 4D IB 80 8 4D 18 8D

9 47J 19 85 9 40 19 80

10 GND 20 VCC 10 GND 20 VCC

pin assignments

J. N PACKAGES FH, FN PACKAGES

1 55 1 1 CLK 1 55 1 1 CLK

2 1Q 12 56 2 10 1 2 50

3 1D 13 SD 3 1D 13 50

4 2D 14 6D -'. 2D 14 60

5 2Q lb 65 9 25 19 60

6 30 16 70 6 30 16 70

7 3D 1 7 7D 7 3D 1 7 70

8 4D li. 80 B 4D 18 8D

9 4Q 19 80 9 40 19 80

10 GND 20 VCC 10 GND 20 VCC
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PRODUCT GUIDE

538

3- TO 8-LINE DECODERS/

DEMULTIPLEXERS

• Three-state outputs

• Output polarity control

• Multiple enables for expansion

typical performance

TYPE
SELECT

TIME

ENABLE

TIME

TOTAL

POWER

•ALS538

SN54ALS538 (J.FH)

logic symbol 1

Al ,12) NJ

X/Y

>

EN

Qa

O.aJJV

l.ajJV

2,aj3V

3.aJJV

4,aj3V

5,aJJV
6.aiiV

7.aj3V

Tic, (41 r-^
&

Ol- (51 |\

A l6) 1

2

4

(3)

B ,7> 12)

C ,17) (1)

(19)

ci <13)
& (18)

C4 ,16>f^

OR

' Pinnumbers shown on logic symbols aro lor J and N packages only.
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pin assignments

J, N PACKAGES

1 Y2 1 1 Y7

2 Yl 12 AL

3 YO 13 Gl

4 on I-: G2

5 012 15 53
6 A 16 G4

7 B ' 7 C

8 Y5 18 Y4

9 Y6 18 Y3

10 GND 20 vcc.

FH. FN PACKAGES

1 Y2 1 1 Y7

2 Y1 12 AL

3 YO '3 Gl

4 OTl 1.-. G2

5 572 ir, .53
6 A 16 G4

7 B 17 C

8 Y5 18 Y4

9 Y6 19 Y3

10 GND 70 vcc



539
2- TO 4-LINE DECODERS/

DEMULTIPLEXERS

• Three-state outputs

• Output polarity control

typical performance

TYPE
SELECT

TIME

ENABLE

TIME

TOTAL

POWER

'ALS539

SN54ALS539 (J.FH) SN74ALS539 (N. FN)

logic symbols'

' Pin numbers shown on logic symbols are for J and N packages only,

nc - no internal connection.

(3)
1Y0

(2)

(1) 1Y2

(19)
1Y3

(12)
• 2Y0

111)
- 2Y1

(9) - 2Y2
(8)

2Y3

Texas
Instruments
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PRODUCT GUIDE

pin assignments

J. N PACKAGES

1 1Y2 1 1 2YI

2 1Y1 12 2Y0

3 1YO 13 2AL

4 1AL 20E

5 l6T IB 2G

6 2A It 18
7 2B 1 7 IA

8 2Y3 10 1B

9 2Y2 1!) 1Y3

10 GND 20 vcc

FH. FN PACKAGES

1 1Y2 1 1 2Y1

2 1Y1 12 2YO

3 1Y0 13 2AL

4 1AL 14 20E

5 10E IS 2(3

6 2A 16 18
7 2B 1 7 IA

8 2Y3 1(1 IB

9 2Y2 19 1Y3

10 GND 20 vcc

CD

•o

"5
CD
*->

o
3

"O
o
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540, 541
OCTAL BUFFERS AND

LINE DRIVERS

• Three-state output drives bus lines

or buffer memory address registers
• 'LS540 for inverted data output

• 'LS541 for true data output

typical performance

TYPE DELAY

MAX

SOURCE

CURRENT

MAX

SINK

CURRENT
SN54ALS540 6 ns - 12 mA 12 mA

SN74ALS540 6 ns -15 mA 24 mA
SN54ALS541 6 ns - 12 mA 12 mA

SN74ALS541 6 ns -15 mA 24 mA

SN54LS540 9 ns - 12 mA 12 mA

SN74LS540 9.5 ns - 15 mA 24 mA

SN54LS541 9 ns - 12 mA 12 mA

SN74LS541 9.5 ns - 15 mA 24 mA

SN54ALS540 (J.FH) SN74ALS540 (N.FN)
SN54ALS541 (J.FHl SN74ALS541 (N.FN)
SN54LS540 (J.FH) SN74LS540 (J.N.FN)
SN54LS541 ((J.FH) SN74LS541 (J.N.FN)

logic symbol. "LS540. 'ALS540t

G1-HL_
G2 "9) IS|

(2)

(3)

A3-

ISI

16)

17)

(81

191

EN

logic symbol. 'LS541, 'ALS5411

7T, ID

(6)

(6)

(91

Gl-Lii fci

G2 "9I r>
EN

' Pin numbers shown on logic symbols are for J and N packagesonly,
nc — no internal connection.
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pin assignments

J. N PACKAGES FH. FN PACKAGES

1 Gl 1 1 Y8 i 5i 1 1 Y8

2 Al 12 Y7 2 Al 12 Y7

3 A2 1 3 Y6 3 A2 13 Y6

4 A3 14 Y5 •: A3 14 Y5

5 A4 Y4 5 A4 II Y4

6 A5 lo Y3 6 A5 ie Y3

7 A6 Y2 1 A6 i : Y2

8 A7 IC Yl 9 A7 IS Yl

9 A8 18 G2 9 AB 19 52
10 GND 20 vcc ie GND 2 0 vCc



560
SYNCHRONOUS 4-BIT

COUNTERS

(decade, synchronous and
asynchronous clear)

typical performance

TYPE
COUNT

FREQ
CLEAR

TOTAL

POWER

ALS560A 30 MHl Low 100 mW

logic symbolt

G

ENT

ENP

SCLR

SLOAD

,£=

(12)

(7)

(9)

mir^j

SN54ALS560A (J.FH) SN74ALS560A (N.FN) QLK (2)

CTRDIV10

EN10

Gl

G2

6CT«0[SYNC CLR)

M3 1COUNT1

M4 (SYNC LOAD]

M5 [COUNTl

>C6/1,2.3.5+

27

CT-0is) r^

561

SYNCHRONOUS 4-BiT

COUNTERS

(binary, synchronous and
asynchronous clear)

typical performance

TYPE
COUNT

FREQ
CLEAR

TOTAL

POWER

ALS561A 40 MHl Low 100 mW

ACLR

ALOAD

A

B

C

D

ill r^

(3)

I'D

(5)

(6)

C8

4, 6D/8D

logic symbol!

G

ENT

ENP

SCLR

SLOAD

'17) ca»
(12)

(7)

LLUpEa

7, 1,2,9

1 (CT=9)G9

10V

SN54ALS561A (J.FH) AN74ALS561A (N.FN) (2)

CTRDIV16

EN10

Gl

G2

6CT=0[SYNC CLR]

M3 [COUNTl

M4 [SYNC LOAD]

M5 [COUNT]

> C6/1.2.3.5+

Z7

CT=0<8» r^

(3)

ALOAD

A

B

C

D

(4)

(G)

-£=» C8

'X-

'Pin numbers shown on logic symbols are for J and N packages only,

nc — no internal connection.

7,1,2.9

1 (CT=15)G9

10V

Texas
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PRODUCT GUIDE

(18)

(19)
CCO

(16)

(14)

(13)

(18)

(19)

Qa

Qb

Qc

Qd

(16)

(15)

(14)

(13)

CCO

RCO

Qa

ob

Qc

Qd

pin assignments

J. N PACKAGES

i aTuTd 11 SLOAD

2 CLK 12 ENT

3 A 13 Qd

4 8 14 Qc
5 C lb Qb
6 0 16 Qa

7 ENP 17 C

8 AclR 18 CCO

9 SCLR 13 RCO

10 GND 20 vcc

FH. FN PACKAGES

1 ALOAD 1 1 SLOAD

2 CLK 12 ENT

3 A 13 Qd
4 B 14 Qc
5 C IB Qb

6 D lo Qa

7 ENP 17 7J

a ACLR lb' CCO

9 SCLR 19 RCO

10 GND 20 vcc

pin assignments

J. N PJI

~ ALOAD

CKAGES

i~i SLOAD

2 CLK 12 ENT

3 A 13 Qo
4 B 14 Qc

5 C 15 Qb
6 D 16 Qa
7 ENP 17 G"

8 XcTR 18 CCO

9 5CLR 19 RCO

10 GND 20 vcc

FH. FN P XCKAGES

1 ALOAD 11

2 CLK 12 ENT

3 A 13 Qd

4 B 14 Qc
5 C 15 Qb

8 D 16 Qa

7 ENP 17 G

b acTR 18 CCO

9 SCLR 19 RCO

10 GND 20 vcc
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PRODUCT GUIDE

563 logic symbolt

.

OCTAL D-TYPE TRANSPARENT

LATCHES WITH INVERTED

OUTPUTS

• Buffer-type outputs drive bus
lines directly

• Inverted outputs

typical performance

TYPE DELAY
TOTAL

POWER

'ALS563 11 ns 67.5 mW

SN54ALS563 (J.FH) SN74ALS563 (N.FNI

564 logic symbolt

OCTAL D-TYPE EDGE-

TRIGGERED FLIP-FLOPS

• Buffer-type outputs drive bus
lines directly

• Inverted outputs

typical performance

TYPE 'max
PWR/

F-F

•ALS564 50 MHz 8.4 mW

SN54ALS564 (J.FH) SN74ALS564 (N.FN)

20-

30-

4D-

5D-

6D-

70-

IPin numbers shown on logicsymbols are for J and N packages only.

EN

>C1

1D
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pin assignments

J. N PACKAGES FH. FN PACKAGES

1 67 1 1 c 1 OC 1 1 c

2 10 12 aS 2 1D 12 86"
3 2D U 7fl 3 2D 13 78
4 3D 14 6(3 4 3D 14 60
5 4D 18 s8 5 4D 15 55
6 50 16 «s 6 60 Ifl «8
7 6D 17 38 7 6D i; 35
8 70 18 20 B 7D 11! "'iS
9 8D 19 10 9 8D HI i0

10 GND 20 vcc 10 GND 20 vcc

pin assignment

J. N PACKAGES FH. FN PACKAGES

i 5c" 11 CLK 1 OT 11 CLK

2 ID 12 88 2 ID 12 85
3 2D 13 78 3 2D 13 75
4 3D -.: 68 4 3D 14 65
5 40 1 b 56 5 40 15 50

6 5D 16 40 6 SD 16 40

7 6D 17 38 7 60 17 35

8 7D IB 25 8 7D 18 2Q

9 8D 19 18 9 8D 19 15
10 GND 20 vcc 10 GND 20 VCC



568
SYNCHRONOUS 4-BIT

UP/DOWN COUNTERS

(decade, synchronous and
asynchronous clear)

typical performance

TYPE
COUNT

FREQ
CLEAR

TOTAL

POWER

ALS568A 30 MHt Low 93 mW

SN54ALS568A IJ.FHI SN74ALS568A (N.FN1

569
SYNCHRONOUS 4-BIT

UP/DOWN COUNTERS

(binary, synchronous and
asynchronous clear)

typical performance

TYPE
COUNT

FREQ
CLEAR

TOTAL

POWER

'ALS569A 40 MHl Low 93 mW

SN54ALS569A (J.FHl SN74ALS569A (N.FN)

logic symbol*

CTRDIV10

EN10

Ml lUPl

M2 IDOWNl

t>C5M.4.7.8'/2.4.7.8-
Z6

G7

G8

5CT-0

M3 ILOADl

M4 ICOUNTI

CT-0

3.50

1.7ICT-9IG9

2.7 (CT-0) G9

logic symbol*

ENT

ISpJiLJsJ
ScTR-g?-fc>
LOAD

ACLR

cinoivi6

EN10

Ml |UPI

M2 IDOWNl

> C5/1.4.7.8-/2.4.7.8-

Z6

G8

5CT-0

M3 ILOADl

M4 ICOUNTI

CT-0

liiLrv

3.511

1.7 ICT-15IG9

2.7 ICT-01G9

PRODUCT GUIDE

pin assignment

J. N PACKAGES

LOAD

W

ScTr

"W

14 Qc

15 0B

16 QA

17 0

18 CCO
RCO

FH. FN PACKAGES

LOAD

12 ENf

~IW
8 ACLR

9 SCLR

_5c_

"ecT

jin assignment

J. N PACKAGES FH. FN PACKAGES

i u/B 1 1 LOAD 1 U/0 1 1 LOAD

2 CLK 12 BH 2 CLK 12 EST

3 A 13 Op 3 A 13 Qo

4 e 14 Qc 4 8 14 Qc

5 C 16 08 5 C IS Qb

6 D 16 QA 0 D 16 Qa

7 fir 17 G 7 1 /

8 ACLR 18 CCO 6 ACLR 18 CCO"

RCO 9 SCLR 19 RCO 9 SCLR 19 FtCO

10 GND 20 VCC 10 GNO 20 vcc

•oA
• ob

-Oc

-oD

0)

'5
CD
+•»

o
3

o

tPin numbers shown on logic symbols are lor J and N packages only
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573 logic symbol*

OCTAL D-TYPE TRANSPARENT

LATCHES

• Functionally equivalent to
•LS373 and 'S373

• Three-state buffer-type outputs
drive bus lines directly

• Approximately half the power
of-LS373

typical performance

TYPE
OUT

PUTS
DELAY

TOTAL

POWER

'ALS573 Q 11 ns 67.5 mW

•AS573
0

4.5 ns 290 mW

SN54ALS573 (J.FH)

SN54AS573 (J.FH)
SN74ALS573 (N.FN)

SN74AS573 (N.FN)

OC

2D-

3D-

40-

5D-

(1)

JZ
(19)

(-1)

(5)

(61

(12)

574
OCTAL D-TYPE EDGE-

TRIGGERED FLIP-FLOPS

e Functionally equivalent to

'LS374 and S374

• Three-state buffer-type outputs

drive bus lines directly

e Approximately half the power of

'LS374

typical performance

logic symbol*

TYPE 'mix PWR/

F-F

DATA TIMES

SET

UP
HOLD

'ALS574 50 MHz B.44 mW lOnst 4 nst

AS574 160 MHz 51 mW 3 nit 3 nst

t Rising edge of clock pulse

SN54ALS574 (J.FH) SN74ALS574 (N.FN)
SN54AS574 (J.FH) SN74AS574 (N.FN)

575

14)

£» EN

>C1

3_

logic symbol. 'ALS575. 'AS575

SLtJ

(12)

OCTAL D TYPE EDGE-

TRIGGERED FLIP-FLOPS

• 3-state buffer-type outputs
drive bus-lines directly

• Noninverting outputs

typical performance

OC-

CLK'

CLR-

(14)
>C1

J^

TYPE •max PWR/

F-F

DATA TIMES

SET

UP
HOLD

ALS575 50 MHz 8.4 mW 10 nst 4 nst

'AS575 160 MHz 47 mW 3 nsl 3 nst

t Rising edge of clock pulse

SN54ALS575 (J.FH) SN74ALS575 (N.FN)
SN54AS575 (J.FH) SN74AS575 (N.FN)

13)
ID t> V

(22)

(4) 121)

(5) (20)

(6) (191

17) (181

(81 (17)

(9) (16)

(10) (15)

*Pii
nc — no internal

numbors shown on logic symbols are for J and N packages only.
no internal connection.
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pin assignments

J. N PACKAGES FH. FN PACKAGES

1 OC l l c 1 OC 1 1 C

2 ID IS s a 2 ID 12 8Q

3 20 13 70 3 2D 13 70

4 3D 60 4 3D 14 60

5 4D 15 5Q 5 4D IS 5Q

6 50 Ifl 40 6 5D 16 4Q

7 6D 1 1 3Q 7 6D 3Q

B 7D 18 20 8 70 18 2Q

9 BD 19 10 9 8D 19 10

10 GND 20 vcc 10 GND 20 vcc

pin assignments

J. N PACKAGES FH. FN PACKAGES

1 5? 1 ' CLK 1 OC CLK

2 10 12 80 2 ID 12 80

3 2D 70 3 2D 13 70

4 30 • ••- BO. 4 30 14 6Q

5 4D It 50 5 40 15 5Q

6 5D 18 40 6 5D 16 4Q

7 6D i 1 30 7 6D 17 3Q

8 70 18 20 8 70 18 2Q

9 8D 19 10 9 80 19 10

10 GND 20 VCC 10 GND 20 vcc

pin assignment

J N PACKAGES FH. FN PACKAGES

1 C.LIl 13 nc 1 r.c 15 nc

2 OC 14 CLK 2 cm 16 nc

3 ID 15 80 I 88 17 CLK

4 2D IG 7Q - ID 18 8Q

5 3D 1 1 60 5 20 19 70

£ 4D 19 50 6 3D 20 60

7 6D 19 4Q 7 40 21 50

B 80 20 30 8 nc 22 ne

5 70 21 20 9 5D 23 4Q

10 80 22 10 10 6D 24 30

1 1 nc 23 nc l • 7D 26 2Q

12 GND 24 vcc 12 8D 26 10

26 VCC



576
OCTAL D-TYPE EDGE-

TRIGGERED FLIP-FLOPS

e Buffer-type outputs drive bus

lines directly

e Inverted outputs

typical performance

TYPE 'max
PWR/

F-F

•ALS576 50MHz 8.4 mW

'AS576 160MHz

logic symbol*

7CTC HI
OC

CLK

ID

2D

3D'

4D

(2)

(4)

(5)

(Gl

(81

EN

t>C1

SN54ALS576 (J.FH)

SN54AS576 (J.FHl

SN74ALS576 (N.FN)

SN74AS576 (N.FN)

60-

70-

8D-
(9)

577 logic symbol. 'ALS577. 'AS577

(2)
5c-

CLK'

CLR'

-Ci EN

>C1(14)

_C

(19)

(18)
15

25

•35

4Q
(16)

JH.7Q
-iHLso

PRODUCT GUIDE

pin assignments

J. N PACKAGES FH. FN PACKAGES

1 OC 1 1 CLK 1 BC 1 1 CLK

2 ID 12 80 2 ID 12

3 2D 13 7Q 3 2D 13 7b"

4 3D 14 60 4 3D 14 60

5 4D 15 50 5 40 IS 50

6 50 16 40 6 5D 18 40

7 60 17 30 7 6D 17 30

B 70 IS 26 8 70 18 2Q

9 8D 19 lS 9 8D IB 10

10 GND 20 VCC 10 GND 20 VCC

pin assignment

J. N PACKAGES

CLR

THT 14 CLK

7s icT
Te 70"

Ta~

rn, FN PACKAGES

-CTTT

3 bZ

OCTAL D-TYPE EDGE-
TRIGGERED FLIP-FLOPS

• Buffer-type outputs
drive bus lines directly

• Inverted outputs

• Synchronous clear

(31

(4)
y==>

19 40

typical performance

TYPE 'max POWER/

F-F

DATA TIMES

SET

UP
HOLD

'ALS577 50 MHz 8.4 mW 10 nst 4 nst

'AS577 160 MHz

tRising edge of clock pulse
SN54ALS577 (J.FH) SN74ALS577IN.FN)

SN54AS577 (J.FH) SN74AS577IN.FN)

(7)

(8)

(9)

110)

IPin numbers shown on logic symbols are for J and N packages only,

nc — no internal connection.

•23

^-AO
<*8) _ =

60

75
(16)

(15)
80

Texas
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580

OCTAL D-TYPE TRANSPARENT

LATCHES WITH INVERTED

OUTPUTS

• Three-state buffer-type outputs

drive bus lines directly

typical performance

TYPE DELAY
TOTAL

POWER

•ALS580 11 ns 67.5 mW

'AS580 5.5 ns 330 mW

logic symbol7

SN54ALS580 (J.FH)

SN54AS580 (J.FH)
SN74ALS580 (N.FN)

SN74AS580 (N.FN)

logic symbol, "LS5901

RCK-iH!

ccra-i^

EN3

t>C2

(CT - 2S5) 24 • •

pin assignments

J, N PACKAGES FH, FN PACKAGES

1 OC 1 1 C 1 OC 1 l C

2 ID 12 80 2 ID 12 60

3 20 13 7Q 3 2D 13 70

4 3D '4 60 4 3D 14 60

5 4D Ii s8 5 40 15 50

6 5D Ifl 40 6 5D 16 40

7 6D 17 30 7 60 17 30

8 7D 18 23 B 70 IB 20

9 8D 19 16 9 8D 19 l8
10 GNO 20 vcc 10 GND 20 VCC

pin assignments590, 591
8-BIT BINARY COUNTERS

WITH OUTPUT REGISTERS

• 'LS590 has three-state register

outputs

• 'LS591 has open-collector

register outputs

• Counter has direct clear

typical performance

20 [> 3V •°a

•Qb

•Qc

•od

•Qe

Qf

og

Qh

J. N PACKAGES

1 OB 9 RCO

2 Qc 10 CCLR

3 QD 11 CCK

4 0E 12 CckEW
5 Or- 13 RCK

6 QG 14 G"

7 QH 15 QA

8 GND 16 VCC

FH. FN PACKAGES

1 nc 1 1 nc

2 oB 12 RCO

3 Oc 13 '.'.,..-'

•» Qd 14 CCK

5 QE 15 CCKEN

6 nc 16 nc

7 QF 17 RCK

8 QG 18 C

9 0H 19 QA

10 GND 20 VCC

TYPE

MAX

COUNT

FREQ

PARALLEL

LOAD
CLEAR

TOTAL

POWER

'LS590 20 MHz SYNC SYNC-L 166.5 mW

'LS591 20 MHz SYNC SYNC-L 155mW

SN54LS590 (J.FH)

SN54LS591 (J.FH)

tPini

nc — r

3-140

SN74LS590 (J.N.FN)

SN74LS591 (J.N.FN)

logic symbol, 'LS591T

i logic symbols aro lor J and N packages only.
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589
8-BIT SHIFT REGISTERS

WITH INPUT LATCHES

• 3-Step Outputs

• Has parallel storage register

inputs

• Shift register has direct

over-riding load

• Guaranteed shift frequency

... dc to 20 MHz

typical performance

TYPE

SERIAL

DATA

INPUT

TOTAL

POWER

'LS589 D 130 mW

logic symbol

=-= HO)
EN

[>C3/-
C2

>C1

SN54LS589 (J.FH) SN74LS589 (J.N.FN)

618

SCHMITT-TRIGGER

POSITIVE-NAND

GATES WITH TOTEM-

POLE OUTPUTS

typical performances

TYPE HYSTERESIS DELAY

'LS6I8 0.7 V 25 ns

sir
121

-, l6'

151

(81
s. 111)

(14)

(171
w (15)

119)
3D

positivo logic: Y ABCD

SN54LS618 (J.FH) SN74LS618 (J.N.FN)

619

SCHMITT-TRIGGER

INVERTERS WITH

TOTEM-POLE

OUTPUTS

typical performance

TYPE HYSTERESIS DELAY

'LS619 0.7 V 16 ns

id
n "

^ I7I

^ I9I

positivo logic: Y

SN54LS619 (J.FH) SN74LS619 (J.N.FN)

'Pin numbers shown on logic symbols are for J and N packages only.

NC — No internal connection.

pin assignments

J. N PACKAGES

'6 VCC

-QH-

pin assignments

J, N PACKAGES

1 IA 11 2Y

2 IB 12 NC

3 NC 13 2C

4 IC 14 2D

5 ID 15 3V

6 IY 16 3A

7 2A 17 3B

8 2B IB 3C

9 NC 19 3D

10 GND 2D VCC

pin assignments

J. N PACKAGES

1 IA 1 1 5Y

2 1Y 12 5 A

3 NC 13 •-C

4 2A 14 •: •

5 2Y 11 .-.-.

6 3A 16 7Y

7 3Y 17 7A

8 4A 18 8Y

9 4Y 19 8A

10 GND 20 vcc

Texas
Instruments
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FH. FN PACKAGES

17 SBTOaTJ

20 VCC

FH. FN PACKAGES

1 IA 11 2Y

2 IB 12 NC

3 NC 13 2C

4 IC 14 2D

5 ID 15 3Y

6 IY 16 3A

' 2A 17 3B

i 2B 18 3C

9 NC 19 3D

10 GND 20 VCC

FH. FN PACKAGES

1 IA 11 5Y

2 IY 12 5A

3 NC 13 NC

•'. 2A 14 6Y

5 2Y 16 6A

G 3A 16 7Y

J 3Y 17 7A

~ 4A 18 BY

9 4Y 19 8A

10 GND 20 VCC
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592
8-BIT BINARY COUNTERS

WITH INPUT REGISTERS

• Has parallel register inputs

• Counter has direct overriding

load and clear

• Guaranteed counter frequency

... dc to 20 MHz

typical performance

MAX

COUNT

FREQ

PARALLEL

LOAD
CLEAR

TOTAL

POWER

20 MHz SYNC SYNC-L 130 mW

SN54LS592 (J.FH)

SN74LS592 (J.N.FNI

593
8-BIT BINARY COUNTERS

WITH INPUT REGISTERS

• Has parallel three-state I/O:

register inputs/counter

outputs

• Counter has direct overriding

load and clear

• Guaranteed counter frequency

... dc to 20 MHz

typical performance

MAX

COUNT

FREQ

PARALLEL

LOAD
CLEAR

TOTAL

POWER

20 MHz SYNC SYNC-L 177 mW

SN54LS593 (J.FH)

SN74LS593 (J.N.FN)

logic symbol1'

CT-0

G3

>3+

C2

CTR \

CT-255CCK <111
CLOAD Ml=J

RCK M_

A (15)

>C1

r

1D 2D

0 m
c (21
D ,3)
c (4>
r <51
G i§»
., (7)

logic symbol7

1 Pin numbers shown on logic symbols are for J and N packages only,
nc — no internal connection.
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RcS

pin assignments

J. N PACKAGES

1 B 9 RCO

2 C 10 CCLR

3 0 l 1 CCK

4 E 12 CCKEN

5 F 13 RCK

6 G 14 Cl6a6
7 H 15 A

8 GND 16 vcc

FH. FN PACKAGES

1 nc 1 1 nc

2 B 12 RCO

3 C 13 CCLR

4 D 14 CCK

5 E 15 CC-:-.

6 nc 16 nc

7 F 17 RCK

8 G 18 llC-.:j

9 H 19 A

10 GND 20 vcc

pin assignments

J. N PACKAGES

1 A/QA 1 1 RCO

2 B/QB 12 CClR

3 C QC 13 CCK

4 D QD 14

5 E/Qf 15 CCKEN

6 F/QF 16 RCK

7 GIQG 17 rcvr.

8 H.QM 18 rs

9 CLOAD 19 G

10 GND 20 vcc

FH. FN PACKAGES

1 AlQA 1 1 RCO

2 B/0B 12 CCLR

3 C/QC 13 CCK

4 D/Qp 1.-.

5 E/QE 15 CCKEN

6 F;of 11, RCK

7 G 0G ••; ncKEW

8 H/QH •a TT

9 CLOAD 19 G

10 GND 20 vcc



594
8-BIT SHIFT REGISTERS

WITH OUTPUT LATCHES

• Serial-in, parallel-out shift registers

with storage

• Buffeted outputs

• Guaranteed shift frequency

... dc to 20 MHz

typical performance

logic symbol1

RcTn <13)'^ R3

>C2

r

ncic (12)

SRCLR-iH^
HD

SRG8

R

> CI/-

n r
114) (151

10 2D[> 3

(1)

(2)

(31

(4)

(5)

(6)

(7)
2D[> 3

(9)
0

Qa

Qb

Qc

Qd

Qe

Qf

Qq

oh

Oh'

TYPE

SERIAL

DATA

INPUT

ASYNC

CLEAR

TOTAL

POWER

'LS594 D Low 180 mW

SN54LS594 (J.FH) SN74LS594 (J.N.FN)

595, 596
8-BIT SHIFT REGISTERS

WITH OUTPUT LATCHES

• Serial-in, parallel-out shift

registers with storage

• "LS595 has three-state parallel

outputs

• 'LS596 has open-collector

parallel outputs

• Guaranteed shift frequency

... dc to 20 MHz

typical performance

TYPE

SERIAL

DATA

INPUT

ASYNC

CLEAR

TOTAL

POWER

'LS595 D LOW 167 mW

'LS596 0 LOW 160mW

SN54LS595IJ.FH)

SN54LS596 (J.FH)

SN74LS595 (J.N.FN)

SN74LS596 (J.N.FN)

logicsymbol. 'LS595t

r '131^
EN3

>C2nrif (12)

r

=TuTiT IH^
SRG8

n

>C1/-

H r
-ncit (111

(15)
ID 20[>3V

(1)

(2)

(3)

(4)

(5)

(6)

(7)
2D[>3V

(9)

logic symbol. 'LS596T

Qa

Qb

ac

Qd

Qe

Qf

Qg

Qh

oh'

(12)
EN3

>C2

r

do) ^
SRG8

R

>C1/-
(in

(14) (15)
ID 2D [> 3 0

(1)

(2)

(3)

(4)

(51

(6)

(7)
20 [> 3 O

(91

Qa

Qb

Qc

Qd

Qe

Qf

Qg

Qh

Qh'

• Pin numbors shown on logic symbols aru (or J and N packages only,

nc — no internal connection.
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PRODUCT GUIDE

pin assignments

J. N PACKAGES

OC
Qo

Qe 12 RCK

13 fleLR

6 Qq 14 SER

oh is Qa

FH. FN PACKAGES

Qb

Qc

Qf

8 <)G

12 QH'

17 ftCi-R

18 SER

20 Vcc

pin assignments

J. N PACKAGES

1 Qb 9 Oh

2 0C io 5RCLR

3 QD U SRCK

4 QE 12 RCK

5 QF 13 C

6 QG 14 SER

7 QH 15 QA

a GND 16 VCC

FH. FN PACKAGES

8 Qg

12 Qh
~V3 SCLR

17 G-
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PRODUCT GUIDE

597
8-BIT SHIFT REGISTERS

WITH INPUT LATCHES

• Has parallel storage register

inputs

• Shift register has direct over

riding load and clear

• Guaranteed shift frequency

... dc to 20 MHz

typical performance

TYPE

SERIAL

DATA

INPUT

ASYNC

CLEAR

TOTAL

POWER

'LS597 D LOW 130 mW

logic symbol1 pin assignments

J. N PACKAGES FH. FN PACKAGES

1 B 9 Oh 1 nc 11 nc

2 C io SRCLR 2 B 12 Qh-
3 D 11 SRCK 3 C 13 SRCLfl

4 E 12 RCK •-. D l.; SRCK

5 F 13 SRLOAD 5 E 15 RCK

6 G 14 SER 6 re 16 nc

7 H 15 A ! F 17 SRLOAD

8 GND 16 VCC 1! G 18 SER

3 H 19 A

10 GND 20 VCC

(9)
•Qh-

SN54LS597 (J.FH) SN74LS597 (J.N.FN)

sr7cTn(10||v-~ R

>C3/

C2

sn G8

r

SRCK-iH!-
sTTLOA5il21ra.

nc* <12) >C1

r
SER-124-

. (15)
3D

2DID

D "»
c ,21
D '3I
c ,4)
r (5)
c (61
11 ,7>

598
8-BIT SHIFT REGISTERS

WITH INPUT LATCHES

• Has parallel three-state I/O

storage register inputs, shift

register outputs

• Shift register has direct over

riding load and clear

• Guaranteed shift frequency

...dcto 20 MHz

typical performance

TYPE

SERIAL

DATA

INPUT

ASYNC

CLEAR

TOTAL

POWER

•LS598 D LOW 177 mW

logic symbol* pin assignments

J. N PACKAGES FH. FN PACKAGES

1 A/QA 1 1 Qh- 1 A/Qfl 1 ' QH-

2 H Qa 12 SRCLR 2 B/QB 12 SRCUI

3 C/QC 13 SRCK, 3 C/QC 13 SRCK

4 d;qd M StiCKEH 4 2 QD 1 i SCKEN

5 E/QE lb RCK 5 E,'QE ••9 RCK

6 F/QF 11. S" 6 F/QF 16 G

7 G'0G 1 / SERI 7 G/QG 1 7 SER1

8 H/QH 111 SERO 8 H/Qh 18 SERO

9 SRLOAD VI DS 9 SRLOAD •9 OS

10 GND 20 VCC 10 GNO 20 vcc

SN54LS598 (J.FH) SN74LS598 (J.N.FN

T Pin numbers shown on logic symbols are for J and N packages only,

nc — no internal connection.
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599 logic symbol*

8-BIT SHIFT REGISTERS

WITH OUTPUT LATCHES

• Serial-in, parallel-out shift registers

• Open-collector outputs

• Guaranteed shift frequency

... dc to 20 MHz

typical performance

RCLR

RCK

TYPE

SERIAL

DATA

INPUT

ASYNC

CLEAR

TOTAL

POWER

'LS599 D Low 170mW

SN54LS599 (J.FH) SN74LS599 (J.N.FN)

113) ^
H3

>C2

r

(12)

1101 r>
SRG8

R

>C1/-

1 r

mi

(14) (15)
ID 2D ; • ; .

(11

(21

(3)

(4)

(5)

(6)

(7)
2D f> 3Q

(9)
[>

' Pin numbers shown on logic symbols are lor J and N pockages only.
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Qa

Qb

Qc

Qd

Qe

Qf

Qg

Qh

qh-

PRODUCT GUIDE

pin assignments

J. N PACKAGES

1 QB 9 QH-

2 QC 10 SRCLR

3 QD 1 1 SRCK

4 QE 12 RCK

5 Qc 13

6 Or, 14 SER

7 qh lb Qa
8 GND lli vcc

FH. FN PACKAGES

1 nc 11 nc

2 Qb 12 Qh-

3 QC 15 SRcU
4 Op 14 SRCK

5 0E 15 RCK

6 nc 16 nc

' Qf 17 RCTB

e qg 16 SER

9 QH IS Qa
10 GND 70 vcc

0)
"D

'5
CD

U
D

•Q
O
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PRODUCT GUIDE

600
MEMORY REFRESH

CONTROLLERS

• Controls refresh cycle of 4K or 16K

dynamic RAM's

• Three-state outputs drive bus

lines directly

• Time to initiate refresh request

is typically 30 ns

• Refresh modes: transparent,

burst

SN74LS600A (J.N)

pin assignments

J.N PACKAGES

1 BUSY 1 1 RC RAS" HI

2 AO 12 RC HAS LO

3 Al 13 REFREQ1

4 A2 14 REF REQ2

5 A3 If, M/.b

6 A4 111 i'ulD

7 A5 17 LATCHED RCO

8 A6 18 RESET LATCHED RCO

9 4K;7ST 19 RC BURST

10 GND 20 VCC

601
MEMORY REFRESH

CONTROLLERS

• Controls refresh cycle of 64K

dynamic RAM's

• Three-state outputs drive bus

lines directly

• Time to initiate refresh request

is typically 30 ns

• Refresh modes: transparent,

burst

SN74LS601A (J.N)

pin assignments

J.N PACKAGES

1 BUSY 1 1 RC RAS HI

: ••• . 12 RC HAS LO

3 Al 13 REFREOl

4 A2 14 REF REQ2

5 A3 15 HAS

6 A4 16 ••<;.:>

7 A5 17 LATCHED RCO

9 A6 18 RESET LATCHEO RCO

9 A7 19 RC BURST

10 GND 20 VCC

logic diagram t

ier information, contact the factory.

logic diagram I

For chip carrier information, contact the factory.

'Pin numbe : symbols are for J and N packages only
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602
MEMORY REFRESH

CONTROLLERS

• Controls refresh cycle of 4 K or

16K dynamic RAM's

• Three-state outputs drive bus

lines directly

• Time to initiate refresh request

is typically 30 ns

• Refresh modes: cycle steal,

burst

logic diagram!

SN74LS602A (J.N)

pin assignments

J. N PACKAGES

1 BUSY 11 RC HAS HI

2 AO 12 RC RAS LO

3 Al 13 REF RE01

4 A2 ;.-. REFREQ2

5 A3 15 RAS

6 A4 18 HOLD

7 A5 11 READY

8 A6 18 RC CYCLE STEAL

'.1 4K.16K 18 RC BURST

10 GND 20 vcc

603
MEMORY REFRESH

CONTROLLERS

• Controls refresh cycle of 64K

dynamic RAM's

• Three-state outputs drive bus

lines directly

• Time to initiate refresh request

is typically 30 ns

• Refresh modes: cycle steal,

burst

For chip carrier information, contact tho factory.

logic diagram t

SN74LS603A (J.N)

pin assignments

. N PACKAGES

i SuSV 1 1 RC RAS III

2 A0 12 nc ha?, i o

3 Al 1J REF REQI

4 A2 14 REF REQ2

5 A3 16 RAS

Ii A4 10 HOLD

7 A5 17 HEADY

8 A6 IB RC CYCLE STEAL

9 A7 19 RC BURST

10 GND 20 vcc
For chip carrier information, contact the factory.

TPin numbers shown on logic symbols are for J and N packages only,

nc - no Internal connection.
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PRODUCT GUIDE

(1)

•a

'5
CD
+-»

o
3

TJ
O
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PRODUCT GUIDE

604, 605
606, 607
OCTAL 2-INPUT MULTIPLEXED

REGISTERS

• 16 D-type registers —one for

each data input

• 'LS604 and 'LS606 feature

three-state outputs

• Multiplexers select stored data

from either A or B bus

• Application-oriented:

- max speed - CLS604, 'LS6051

— glitch-free operation -

CLS606, -LS607)

typical performance

TYPE DELAY POWER

•LS604 23.5 ns 275 mW

'LS605 25 ns 200 mW

'LS606 31 ns 275 mW

'LS607 31 ns 200 mW

SN54LS604 (JD.FH)

SN54LS605 (JD.FH)

SN54LS606 (JD.FH)

SN54LS607 (JD.FHI

SN74LS604 (JD.N.FN)

SN74LS605 (JD.N.FN)

SN74LS606 (JD.N.FN)

SN74LS607 (JD.N.FNI

logic symbol, 'LS604, 'LS606T

„m (2)

>C1
JTEN

ZL

^j^-a—

logic symbol, 'LS605, 'LS607*

„S (21

(3. P , C

IPin numbers shown on logic symbols are for JD and N packages only.
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pin assignments

JCl N PACKAGES FH. FN PACKAGES

1 CLK 18 Yl 1 CLK 11 Y1

2 A/B ie Y5 2 A/B 16 Y5

3 Al - ! Y6 3 Al i 1 Y6

4 B1 IC Y7 •-. Bl 18 Y7

5 A 2 19 Y8 9 A2 13 Y8

6 B2 20 B8 6 82 20 B8

7 A3 21 A8 7 A3 21 A8

a 33 22 87 6 B3 22 B7

9 A4 2 3 A7 9 A4 23 A7

10 B4 24 B6 10 B4 24 BB

11 Y4 21 A6 11 Y4 25 A6

12 Y3 26 B5 12 Y3 26 B5

13 Y2 21 A5 13 Y2 21 A5

14 GND :•» vcc 14 GND 2 8 vcc



608 logic symbol1

MEMORY CYCLE CONTROLLER

SN54LS6O8/SN74LS608

PAGE

NORMAL

t>START
RAS EN ROW

CAS HOLD COL

REFRESH RAS

RMW CAS

READ READ

WRITE WRITE

RCRAH

RCPRECHARGE

RC CAS LO

ZT

MEMORY CYCLE

CONTROLLERS

• Read cycle

• Write cycle

• Read, modify, write cycle

• RAS only refresh cycle

• Page or normal modes

• Stand-alone controller for

CPU-to-memory interface

171

RCRAH

PRECHARGE

RCCASLO

zr

SN54LS608 (J.FH) SN74LS608 (J.N.FN)

tPin numbers shown on logic symbols are for J and N packages only.
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-CAS

(5) „as

PRODUCT GUIDE

pin assignments

J. N PACKAGES

1 PRECHARGE 9 CAS

2 P/N 13 CAS "OLD

3 R/W in 1 1 ROW/COL

4 l-•.'.-. 12 RC RAH

5 R/W out 13 START

6 RAS EN 14 ill l RC5H

7 RAS 1-3 .:.,: i.,-.', ;>

8 GND 16 VCC

FH. FN PACKAGES

1 nc 1 1 nc

2 PRECHARGE 12 CAS

3 P/N 13 CAs" i«i!i!)
4 R.'W in 14 ROW COL

-3 i •:-.".'. 15 RC RAH

6 nc 16 nc

7 R/W out 17 START

8 RAS EN 16 REFRESH

9 RAS IS RC CAS LO

10 GND 20 VCC

03

'5
CD
•*->

o
D

"D
O
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PRODUCT GUIDE

610, 611
612, 613
MEMORY

MAPPERS

typical performance

TYPE

MAP

OUTPUTS

LATCHED

MAP

OUTPUT

TYPE

•LS610 Yes 3-State

'LS611 Yes OC

•LS612 No 3-State

'LS613 No OC

Designed for paged memory

mapping

Expands four address lines to

12 address lines

SN54LS610 IJD.FC)
SN54LS611 (JD.FC)

SN54LS612 IJD.FC)

SN54LS613(JD,FC)

SN74LS610UD.N)

SN74LS611 (JD.N)

SN74LS612 (JD.N)

SN74LS613 (JD.N)

functional block diagram (positive logic)

nc — no intornal

•-LS810 and 'LS612 ha». 3itaa |y| map oulpuli.
'LS611 and 'LS613hava opan-CQlleclor (Ol map output!

pin assignments

JD. N PACKAGES

4 C3

TSTROBE-

2i m

22 M06

FC PACKAGE

23 ME

24 M06

ACT
5 STROBE'

•'•2 •.-•••:

44 VCC

* C on -LS610a

neon -LS612

id 'LS611

nd -LS613

15612 &

15613 FEED

STRAIGHT

THROUGH
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620, 621
622, 623
OCTAL BUS

TRANSCEIVERS

• Bidirectional bus transceivers

• Local bus latch capability

typical performance

TVPE OUTPUT

MAX

SOURCE

CURRENT

MAX

SINK

CURRENT

SN54ALS620A 3-Snt« 12mA

SN74ALS620A 3-Sl.ne 15 mA 24 mA

SN74ALS620A-1 3-Si itc - 15 mA 48 mA

SN54ALS621A OC -
12mA

SN74ALS621A OC -
24 mA

SN74ALS62IA1 OC - 48 mA

SN54ALS622A OC - 12 mA

SN74ALS622A OC - 24 mA

SN74ALS622AI O-C - 48 mA

SN54ALS623A 3-StJlc - 12mA 12 mA

SN74ALS823A 3-Statr; - 15 mA 24 mA

SN74ALS623A-I 3-StJtr - 16 mA 48 mA

SN54AS620 3-Sioic - 12 mA 48 mA

SN74AS620 3-Slate - 15mA 64 mA

SN54AS621 O-C -
48 mA

SN74AS621 OC -
64 n. A

SN54AS622 O-C - 48 mA

SN74AS622 O-C
-

64 mA

SN54AS623 3-Stato - 12 mA -IK IllA

SN74ASG23 3-Statc - 15 mA 64 mA

SN54LS620 3-Stoie - 12 mA 12 mA

SN74LSG20 3-SUtI - 15 mA 24 mA

SN54LS621 O-C - 12 mA

SN74LS621 O-C - 24 mA

SN54LSG22 O-C - 12mA

SN74LS622 O-C -
24 nA

SN54LS623 3-Sl.il- - 12 mA 12 mA

SN74LS623 3-Stalo - 15mA 24 mA

logic symbol, 'ALS620A, AS620, "LS620t

5dt l191 ^ ENI

EN2

h r1

ID

V 1 <3
LJ0 2V

(16)

A3<iirf
LJ

(7) -
LJ

!_ k-1

A8<2V^ k^
^J

logic symbol, 'ALS621A, 'AS621, -LS621t

5"BA

SN54ALS620A (J.FH)

SN54ALS621A (J.FH)

SN54ALS622A (J.FH)

SN54ALS623A (J.FH)

SN54AS620 (J.FH)

SN54AS621 (J.FH)
SN54AS622 (J.FH)
SN54AS623 (J.FH)

SN54ALS620 (J.FH)

SN54LS621 (J.FH)

SN54LS622 (i.FH)

SN54LS623 (J.FH)

SN74ALS620A, (N.FN)
SN74ALS620A-1 (N.FN)
SN74ALS621A (N.FN)
SN74ALS621A-1 (N.FN)

SN74ALS622A (N.FN)

SN74ALS622A-1 (N.FN)

SN74ALS623A (N.FN)
SN74ALS623A-1 (N.FN)

SN74AS620 (N.FN)

SN74AS621 (N.FN)
SN74AS622 (N.FN)
SN74AS623 (N.FN)

SN74ALS620 (J.N.FN)

SN74LS621 (J.N.FN)

SN74LS622 (J.N.FN)

SN74LS623 (J.N.FN)

(19) r^ EN1

EN2

^i r1

(1)

(3)

Q 1 <l

t> 2 Q

LL
(4)..

UJ
LL

(5)

(6'.l

-11

ztr

LL

,8l«i

_LI

LL _U

LL _U

T Pin numbers shown on logic symbols are for J and N packages only,

nc — no Internal connection.
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PRODUCT GUIDE

pin assignments

J. N PACKAGES FH. FN PACKAGES

1 GAB 1 1 BB 1 GAii '. 1 BB

2 Al 12 B7 2 Al 12 B7

3 A2 1 3 B6 3 A2 13 B6

4 A3 14 B5 4 A3 1- B5

5 A4 IS B4 5 A4 15 B4

6 A5 16 B3 6 A5 I' B3

7 A6 17 B2 7 A6 B2

8 A7 18 Bl 8 A7 ll! Bl

9 A8 19 Sba 9 AB IS (I-!/.

10 GND 20 vcc 10 GND 20 vcc

logic symbol, 'ALS622A, "AS622, *LS622t

CBA
(19) r^

ENI

EN2
(i)

"tr: O i <3
^T0 20

(4) ^ (16)

-Tl_ _ •

ll _U

LJ

k-i
^,11,

LL LJ

logic symbol. 'ALS623A, -AS623. #LS623t

S-BA I191 ^
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PRODUCT GUIDE

624
VOLTAGE-

CONTROLLED

OSCILLATORS

• Separate supply voltage pins

for isolation of input/output

signals

• Maximum output frequency =

20 MHz

• Improved version of original

VCO family

typical performance

TYPE REPLACES

'LS624 'LS324

logic symbol*

SN54LS624 (J.FH) SN74LS624 (J.N.FN)

625
VOLTAGE-

CONTROLLED

OSCILLATORS

• Separate supply voltage pins

for input/output isolation

• Maximum output frequency "

20 MHz 20SCVCc

• Improved version of original 20SCGND

family 2FC
2CX1

SN54LS625IJ.FH) SN74LS625 (J.N.FN) 2CX2

626
VOLTAGE-

CONTROLLED

OSCILLATORS

• Separate supply voltage pins

for input/output isolation

• Maximum output frequency =

20 MHz

• Improved version of original

family

SN54LS626 (J.FH) SN74LS626 (J.N.FN)

typical performance

TYPE REPLACES

'LS625

typical performance

[ TYPE REPLACES

1"LS626 'LS326

logic symbol*

logic symbol*

• Pin numbers shown on logic symbols are lor J and N packages only,

nc — no internal connection.

114)

(15)
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pin assignments

J, N PACKAGES

1 OSC GND

9 vcc

T~ETT
13 FREQ CONT

FH. FN PACKAGES

2 OSC GND

"BT
19 FREQ CONT

20 OSC VCC

pin assignments

J. N PACKAGES

1 GND 9 20SC GND

2 12 10 20SC VCC
3 IY 1 1 2FC

4 1CX1 12 2CX2

6 1CX2 13 :cxi

6 1FC 14 2Y

7 10SCVCC IE 2Z

8 1 OSC GND :•' vcc

FH. FN PACKAGES

12 20SCGND

13 20SCVCc

1 'osc '•• '
10 I0SC GND 20 VCC

pin assignments

J. N PACKAGES

1 GND 9 1FC

2 12 10 2FC

3 1Y 11 2CX2

4 ITS" 12 2CX1

5 1CX1 13 2ETJ

6 1CX2 14 2Y

7 OSC VCC 15 2Z

8 OSC GND 16 VCC

FH. FN PACKAGES

1 nc 1 1 nc

2 GND 12 1FC

3 1Z 13 2FC

.-. IV 14 2CX2

5 lOJ 15 2CX1

6 ne 16 nc

7 1CX1 17 2ETJ

8 1CX2 18 2Y

9 OSC VCC 19 2Z

10 OSC GND 20 VCC



627
VOLTAGE-

CONTROLLED

OSCILLATORS

• Separate supply voltage pins

for input/output isolation

• Maximum output frequency

20 MHz

• Improved version of original

family

SN54LS627 (J.FHl

SN74LS627 (J.N.FN)

628
VOLTAGE-

CONTROLLED

OSCILLATORS

• Separate supply voltage pins

for input/output oscillators

• Maximum output frequency •

20 MHz

• Improved version of original

family

SN54LS628 (J.FH)

SN74LS628 (J.N.FN)

629
VOLTAGE-

CONTROLLED

OSCILLATORS

• Separate power supply pins

for input/output isolation

• Maximum output frequency

20 MHz

• Improved version of original

family

SN54LS629 (J.FH)

SN74LS629 (J.N.FN)

typical performance logic symbol'

TYPE REPLACES

•LS627 'LS327

typical performance

TYPE REPLACES

•LS628 'LS324

typical performance

TYPE REPLACES

'LS629 •LS124

logic symbol'

logicsymbol*

(10)

T Pin numbers shown on logic symbols are for J and N packagos only,

nc — no intornal connection.
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PRODUCT GUIDE

pin assignments

J. N PACKAGES

10SC

VCC

10SC

GND

20SC

GND

20SC

VCC

pin assignments

J. N PACKAGES

OSC

GND

9 VCC

OSC

VCC

pin assignments

J. N PACKAGES

6 lEH

OSC

GND

OSC

vcc

16 VCC

FH. FN PACKAGES

10SC

_V£C_

10SC

GND

20SC

GND

20SC

VCC

FH. FN PACKAGES

OSC

GND

8 ER

'3 VCC

OSC

VCC

FH. FN PACKAGES

OSC

GND

OSC

VCC
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630, 631
16-BIT PARALLEL ERROR

DETECTION AND CORREC

TION CIRCUITS

• Fast processing times:

— Write cycle: generates check

word in 45 ns typical

— Read cycle: flags errors in

27 ns typical

• Detects and corrects single

bit error

• Detects and flags dual-bit

errors

typical performance

TYPE OUTPUT DELAY POWER

•LS630 3-State 27 ns 715 mW

'LS631 O-C 28 ns 565 mW

SN54LS630 (JD.FH)

SN54LS631 (JD.FHI
SN74LS630 (JD.N.FN)

SN74LS631 (JD.N.FN)

functional block diagram

-SSU
SELECTOR gp-51

CHECK BITI/O ^ «
CBO THRU CBS

nc — no Internal connection.

^—y-

3>1
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pin assignments

JD. N PACKAGES FH. FN PACKAGES

1 OEF lb DB12 1 DEF 15 DB12

2 DBO 113 DB13 2 DBO 16 DB13

3 DB1 1 1 DB14 3 DB1 17 OBI 4

4 DB2 IS DB15 4 DB2 16 DB15

5 OB3 19 CB5 5 DB3 19 CB5

6 DB4 20 CB4 6 DB4 20 CB4

7 DB5 21 CB3 7 DB5 21 CB3

8 DB6 22 CB2 8 DB6 22 CB2

9 DB7 23 CB1 9 DB7 23 CBI

10 DB8 24 CBO 10 DBS 24 CBO

1 1 DH3 2b SO 11 DB9 2 9 SO

12 DB10 It SI il 2310 20 SI

13 D811 27 SEF ia DB1 1 27 SEF

14 GND 28 vcc i.i GND 21! vcc

/ »



632, 633

32-BIT PARALLEL ERROR
DETECTION AND CORRECTION CIRCUITS

• Detects and Corrects Single-

bit errors

• Detects and Flags dual-bit

errors

• Fast processing times

• Byte-Write capability

typical performance

TYPE OUTPUT DELAY POWER

•ALS632 3-State

'ALS633 O-C

SN54ALS632 (JD)

SN54ALS633 (JD)

pin assignments

JD PACKAGE

1 LEDBO a i CB3

.' MERR 21! CB2

3 ERR 29 CB1

4 DBO 30 CEO

5 DB1 .51 DB16

6 DB2 32 DB17

7 DB3 33 DB18

a DB4 34 0B19

9 DB5 31 DB20

10 OEBO 36 D321

11 0B6 37 OEB2

12 087 36 0822

13 GND 39 DB2 3

14 DB8 •id GND

15 CB9 DB24

16 UEB1 0B25

17 0B10 4 3 OEB3

18 DB1 1 •'..! DB26

19 DB12 --.'; DB27

20 DB13 46 DB2B

21 DB14 47 DB29

22 DB15 DB30

23 CB6 •-. 9 DB3I

:•-. CB5 M SO

25 CB4 '•1 SI

26 DECS •:.' VCC

For chip carrier infoi

contact the factory.

SN74ALS632 (JD)

SN74ALS633 (JD)

logic diagram (positive logic)

DECODER

DBBDB16-**-

DB1GOB73-**-

DBJ4DB31-4**

BUFFERS

iiiii 11 us

D-7^

Texas
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Q
>-\

BIT IN.

ERROR

OECOOEI

]

CD

-a

3
CD
+•»

u
3

"D
O
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PRODUCT GUIDE

634, 635
32-BIT PARALLEL ERROR

DETECTION AND CORRECTION CIRCUITS

• Detects and Corrects single-
bit errors

• Detects and Flags dual-bit
errors

• Fast processing times

typical performance

TYPE OUTPUT DELAY POWER

•ALS634 3-State

'ALS635 O-C

SN54ALS634 (JD)

SN54ALS635 (JD)

pin assignments

JD PACKAGES

1

2

MERR 25 CB3

ERR 26 CB2

>• DBO 27 CB1

.: DB1 28 CBO

5 DB2 28 DB16

6 DB3 30 DB17

1 DB4 31 DB18

B DB5 3 2 DB19

'i OEDB 33 DB20

10 DB6 34 DB21

087 35 DB22

12 GND 36 DB23

DB8 3 7 GNO

14 DB9 38 DB24

15 DB10 39 082'j

ll, DB11 4 0 DB7I1

1J DB12 .-.1 DB2/

i!-; DB13 42 DB2 8

19 0B14 4 3 DB29

20 DB15 0:130

2 1 CB6 46 DB3I

22 CB5 46 SO

2 '! CB4 47 SI

.•! OECB •1 B vcc

r chip carrier infor

itact tho factory.

SN74ALS634 (JD)

SN74ALS635IJD)

logic diagram (positive logic)

si— : i >

BUFFERS

BurFERS

3
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PRODUCT GUIDE

636, 637
8-BIT PARALLEL ERROR

DETECTION AND CORREC

TION CIRCUITS

• Fast processing times:

- Write cycle: generates check

word in 45 ns typical

- Read cycle: flags errors in

27 ns typical

• Detects and corrects single bit

error

• Detects and flags dual-bit errors

typical performance

TYPE OUTPUT DELAY POWER

'LS636 3-State 27 ns 500 mW

'LS637 O-C 28 ns 450 mW

SN74LS636 (J,N)

SN74LS637 (J.N)
SN54LS636 (J)

SN54LS637 (J)

functional block diagram

so

si

CHECK BIT I/O

CBO THRU CB4

DATA BIT I/O

DBO THRU DB7

nc — no internal connection.

!«••

FUNCTION

SELECTOR

LATCH

BUFFER

OE

LATCH

BUFFER

S0-S1

3>1

pin assignments

J. N PACKAGES

1 DEF 11 CB4

2 DBO 12 nc

3 DB1 13 CB3

4 DB2 14 CB2

5 DB3 15 CB1

6 DB4 16 CBO

7 DB5 17 SO

8 DB6 18 SI

9 DB7 19 SEF

10 GND 20 VCC

For chip carrier information
contact the factory.

PARITY

GENERATOR

10

"/•

A.
OE

ERROR

DETECTOR

ERROR

CORRECTOR <^
ERROR

DECODER

Texas
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3
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u
3
-a
o
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638. 639
OCTAL BUS TRANSCEIVERS

• Bidirectional bus transceivers

• "A" bus outputs are open-

collector; "B" bus outputs

are three-state

• 'ALS638. 'LS638- inverting logic
• 'ALS639.'LS639-true logic

typical performance

TYPE DELAY

MAX

SOURCE

CURRENT

MAX

SINK

CURRENT

SN54ALS638A 5 ns - 12mA 12mA

SN74ALS638A 5 ns - 15 mA 24 mA

SN74ALS638A-1 5 ns - 15mA 48 mA

SN54ALS639A 6 ns - 12 mA 12 in A

SN74ALS639A 6 ns - 15 mA 24 mA

SN74ALS639A-1 6 ns - 15 mA .18 in A

SN54AS638 4 ns - 12mA 48 mA

SN74AS638 4 ns - 15 mA 64 mA

SN54AS639 5 ns - 12 mA 48 mA

SN74AS639 5 ns - 15 mA 64 mA

SN54LS638 11 ns - 12 mA 12 mA

SN74LS638 11 ns - 15 mA 24 mA

SN54LS639 13.5 ns - 12 mA 12 mA

SN74LS639 13.5 ns - 15 mA 24 mA

SN54ALS638A (J.FH)

SN54ALS639A (J.FH)

SN54AS638 (J.FH)

SN54AS639 (J.FH)

SN54LS638 (J.FH)

SN54LS639 (J.FH)

SN74ALS638A (N.FN)

SN74ALS638A-1 (N.FN)

SN74ALS639A (N.FN)

SN74ALS639A-1 (N.FN)

SN74AS638 (N.FN)

SN74AS639 (N.FN)

SN74LS638 (J.N.FN)

SN74LS639 (J.N.FN)

logic symbol, 'ALS638A. 'AS638, 'LS638T
= (191

logic symbol, 'ALS639A, 'AS639, 'LS639T
- (19)

(4)

3EN1 [BA)

13EN2IAB)
b r
01 <]

0 2V

' Pin numbers shown on logic symbols are for J and N packages only,
nc - no Internal connection.
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pin assignments

J. N PACKAGES

1 DIR I 1 B8

2 Al 12 B7

3 A2 13 B6

4 A3 1.: B5

5 A4 IS B4

6 A5 16 83

1 / 82

8 A7 IB Bl

9 A8 IS G

10 GNO 20 vcc

FH. FN PACKAGES

1 DIR 1 1 BB

2 Al 12 B7

3 A2 13 86

4 A3 14 31

5 A4 15 B4

6 A5 16 83

7 A6 17 82

B A7 18 Bl

9 A8 19 G

10 GND 20 VCC



640, 641, 642

643. 644, 645
OCTAL BUS TRANSCEIVERS

TYPE OUTPUT DELAY

MAX

SOURCE

CURRENT

MAX

SINK

CURRENT

SN54ALS640A 3-State 5 ns - 12 mA 12 mA

SN74ALS640A 3-State 5 ns 15 mA 24 mA

SN74ALS640A-1 3-Staie 5 ns 15 mA 48 mA

SN54ALS64IA O-C 15 ns N/A 12mA

SN74ALS641A O-C 15 ns N/A 24 mA

SN74ALS641 A-1 O-C 15 ns N/A 48 mA I

SN74ALS642A O-C 20 ns N/A 12 mA

SN54ALS642A O-C 20 ns N/A 24 mA

SN74ALS642A-I O-C 20 ns N/A .: • „ •

5NS4ALS843A 3-Staif 5 ns - 12mA 12mA

SN74ALS643A 3-State 5 ns 15 mA 24 mA

SN74ALS843A-1 3-Stati 5 ns - 15mA 48 mA

SN54ALS644A O-C 20 ns N/A 12mA

SN74ALS644A O-C 20 ns N/A 24 mA

SN74ALS644A-1 O-C 20 ns N/A 48 mA

SN54ALS645A 3-Siate 6 ns - 12 mA 12mA

SN74ALS645A 3-Siaie 6 ns - 15 mA 24 mA

SM74ALS645A-1 3-Siaie 6 ns - 15 mA 48 mA

SN54AS640 3-Stato 4 ns - 12 mA 48 mA

SN74AS640 3-Siate 4 ns - 15 mA G4 mA

SN54AS641 OC 20 ns N/A 48 mA

SN74AS641 O-C 20 ns •- A 64 mA

SN54AS642 O-C 20 ns N/A .18 mA

SN74AS642 O-C 20 ns N/A 64 mA

SN54AS643 3-State 4 ns - 12 mA 48 mA

SN74AS643 3-Siaie 4 ns - 15 mA 64 mA

SN54AS644 O-C 20 ns N/A 48 mA

SN74AS644 O-C 20 ns N/A ,1.: mA

SN54AS645 Si ,t,- 5 ns - 12 mA 48 mA

SN74AS645 3-Srate 6 ns 12 mA 64 mA

SN54LS640 3-Staie 7 ns - 12 mA 12mA

SN74LS640 3-Siaie 7 ns - 15 mA 24 mA

SN74LS6401 3-Siaie 7 ns - 15 mA 48 mA

SN54LS641 OC 16.5 ns '. .-. 12mA

SN74LS641 O-C 16.5 ns N/A 24 mA

SN74LS641-1 O-C 16.5 ns N/A 48 mA

SN54LS642 O-C 16.5 ns N/A 12 mA

SN74LS642 O-C 16.5 ns N/A 24 mA

SN74LS642-I O-C 16.5 ns N/A 48 mA

SM54LS643 3-Stata 8.5 ns - 12 mA 12mA

SN74LS643 3-Staic 8.5 ns - 15 mA 24 mA

S\'74LS643 1 ..; :;-..-• 8.5 ns - 15mA 48 mA

SN54LS644 O-C 16.5 ns N/A 12 mA

SN74LS644 O-C 16.5 ns N/A 24 mA

SN74LS644-1 OC 16.5 ns N/A 48 mA

SN54LS645 3-Siaic 9.5 ns - 12 mA 12mA

SN74LS645 3-Siaie 9.6 ns - 15 mA 24 mA

SN74LS645-1 3-Staic 9.5 ns - 15 mA 48 mA

SN54ALS640A IJ.FHI

SN54ALS641A (J.FH)

SN54ALS642A IJ.FHI

SN54ALS643A IJ.FHI

SN54ALS644A IJ.FHI

SN54ALS645A IJ.FHI

SN54AS640 (J.FHl
SN54AS64I (J.FHl

SN54AS642 (J.FH)

SN54AS643 (J.FH)

SN54AS644 IJ.FHI

SN54AS645 IJ.FH)

SN54LS640 (J.FHl

SN54LSC41 (J.FHl

SN54LS642 (J.FHl

SN54LS643 (J.FHl
SN54LS644 (J.FHl

SN54LS645 (J.FHl

PRODUCT GUIDE

pin assignments

J. N PACKAGES FH. FN PACKAGES

1 DIR 1 1 B8 1 DIR 1 1 BB

2 Al 12 B7 2 Al 12 B7

3 A2 13 B6 3 A2 13 B6

4 A3 14 B5 4 A3 M B5

5 A4 15 B4 5 A4 i' B4

6 A5 16 83 6 A5 Id B3

7 A6 17 B2 7 A6 i i B2

8 A7 18 Bl 8 A7 \ •• Bl

9 A8 19 Z 9 A8 i- £

10 GND 20 VCC 10 GND ,'<i vcc

SN74ALS640AIN.FNI

SN74ALS641A (N.FN)

SN74ALS642A (N.FNl

SN74ALS643A (N.FNl

SN74ALS644A (N.FNl

SN74ASL645A (N.FNl

SN74AS640 (N.FN)

SN74AS641 (N.FNl

SN74AS642IN.FNI

SN74AS643 (N.FNl

SN74AS544 (N.FNl

SN74AS645 IN.FNI

SN74LS640 (J.N.FNI

SN74LS641 (J.N.FNI
SN74LS642 (J.N.FN)
SN74LS643 (J.N.FNI

SN74LS644 (J.N.FN)

SN74LS645 (J.N.FN)

SN74ALS640A1 (N.FNl

SN74ALS641A-1 (N.FN)

SN74ALS642A-1 (N.FNl

SN74ALS643A-1 (N.FNl

SN74ALS644A-1 (N.FNl

SN74ALS645A-1 (N.FNl

SN74LS640-t (J.N.FN)

SN74LS641-1 (J.N.FNI

SN74LS6421 (J.N.FNI
SN74LS6431 (J.N.FN)

SN74LS6441 (J.N.FN)

SN74LS6451 (J.N.FN)
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640, 641, 642

643, 644, 645 continued

logic symbol

5 "9I r»
O.RHL-XS.

121

•ALS640A, 'AS640. 'LS640t logicsymbol, 'ALS641A,
X H9I

AS641, 'LS641T logic symbol. 'ALS642A, 'AS642, "LS642t

= 119)

TT

3EN2 IABI
13 C
VI <

IJ2I

(111

, IM1

1131

(61 .

3ENI|BA|

3EN2 IABI

r> 2s>

logic symbol. 'ALS643A, 'AS643,

si™
omUL

'LS6431 logic symbol, 'ALS644A, 'AS644, "LS644T logic symbol. 'ALS645A. 'AS645, 'LS645'

_^.

(2)

5 —

oirIIV

-tr

3 ENI IBAl
.3EN2IABI

zr

MSI

(141

* Pin numbers shown on logic symbols are for J and N packages only,
nc — no internal connection.
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PRODUCT GUIDE

646. 647. 648, 649
OCTAL BUS TRANSCEIVERS AND REGISTERS

• Bidirectional

• Independent registers lor A

and B busses

typical performance

TYPE DELAY

MAX

SOURCE

CURRENT

MAX

SINK

CURRENT

OUTPUT

TYPE INV

SN54ALS646 - 12 mA 12 mA 3-State No

SN74ALS646 - 15 mA 24 mA 3-Staie No

SN74ALS646-1 -15mA 48 mA 3-State No

SN54ALS647 N/A 12 mA O-C No

SN74ALS647 N/A 24 mA O-C No

SN74ALS647-1 N/A 48 mA O-C No

SN54ALS648 - 12 mA 12 mA 3-State Yw

SN74ALS648 - 15 mA 24 mA 3-Sl.il-- Yes

SN74ALS648-1 - 15 mA 48 mA 3-State Yes

SN54ALS649 N. A 12 mA O-C Yes

SN74ALS649 N/A 24 mA O-C Yes

SN74ALS649-1 N/A 48 mA O-C Yes

SN54AS646 - 12 mA 48 mA 3-State No

SN74AS646 - 15mA 64 mA 3-State No

SN54AS648 - 12mA 48 mA 3-State Yes

SN74AS648 - 15 mA 64 mA 3-Slate Yes

SN54LS646 19 ns -12mA 12 mA 3-State No

SN74LS646 19 ns - 15 mA 24 mA 3-Stiiui No

SN74LS647 25 ns N/A 12 mA O-C No

SN74LS647 25 ns N/A 24 mA O-C No

SN54LS648 20.5 ns - 12 mA 12mA 3-State Yes

SN74LS648 20.5 ns - 15 mA 24 mA 3-State Yes

SN54LS649 25 ns N/A 12mA O-C Yes

SN74LS649 25 ns N/A 24 mA O-C Yes

SN54ALS646 (JT. FH)

SN54ALS647 (JT.FH)

SN54ALS648 (JT.FH)

SN54ALS649 (JT.FH)

SN54AS646 (JT.FH)

SN54AS648 (JT.FH)

SN54LS646 (JT.FH)
SN54LS647 (JT.FH)

SN54LS648 (JT.FH)

SN54LS649 (JT.FH)

SN74ALS646 (NT.FN)

SN74ALS646-1 (NT.FNI

SN74ALS647 (NT.FNI

SN74ALS647-1 (NT.FN)

SN74ALS648 (NT.FN)

SN74ALS648-1 (NT.FN)

SN74ALS649 (NT.FN)

SN74ALS649-1 (NT.FN)

SN74AS646 (NT.FN)

SN74AS648 (NT.FN)

SN74LS646 (JT.NT.FN)

SN74LS647 (JT.NT.FN)
SN74LS648 (JT.NT.FN)

SN74LS649 (JT.NT.FN)

pin assignments

JT, NT PACKAGES FH, FN PACKAGES

1 CAB 1.1 B8 1 nc 15 nc

? SAB 1.-. B7 2 CAB 16 B8

3 DIR l'.i B6 3 SAB 1 / B7

4 At l( B5 4 DIR It B6

5 A2 1 i B4 5 Al 19 B5

6 A3 ie B3 6 A2 20 •••••

7 A4 kg B2 7 A3 21 B3

8 A5 20 Bl 8 nc 22 nc

9 A6 .': Z 9 A4 23 82

10 A7 22 SB A 10 A5 24 Bl

11 A8 23 CBA 11 A6 26 TS

12 GND .'••• vcc 12 A7 26 SBA

13 A8 27 CBA

14 GND 28 VCC
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646, 647, 648, 649 continued

logic symbol. 'ALS646, 'AS646. *LS646T

GJ2IL
DIR-t2L_

CBA-

SBA-

CAB-

SAB-

1731

-Cs>

t=»- 3 ENI |BA|

3EN2 IABI

t>C4

>C6

(41

Al «» f •-"I

120)

«♦ <> Bl

151
A2-**-

1111

logic symbol, 'ALS648, 'AS648, 'LS648T

•=• (211

DIR-

CBA-

SBA-

CAB-

SAB-

G3

3 ENI |BA|

3EN2 IABI

>C4

G5

>C6

1191

-**-B2

(161

114)
-♦♦-B7

120)

-*-*-B1

tPin numbers shown on logic symbols are for JT and NT packages only,
nc — no internal connection.

logic symbol, 'ALS647. 'LS647T

CBA-

SBA-

CAB-

SAB-

(211
G3

3ENI IBAI

3EN2 |AB]

>C4

GS

>C6

G7

(31

(231

L_
1221

(II

(2)

181

A5-4*-

logic symbol, 'ALS649, 'LS649T

gJ22L
DIR-S2L.

CBA-

SBA-

CAB-

SAB-

3ENI |BA|

3EN2 IABI

i>C4

>C6

(20)

« • < • Bl

(19)

-+»>-B2

I

t « t «l> 81

(101

A7-*f>-

ZJ
(191

-♦♦-B2

^r

^

rr

r^r

^r

^r

3-162 Texas
Instruments

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265



651, 652
OCTAL BUS TRANSCEIVERS

AND REGISTERS

• Bidirectional

• Independent registers for A and B

busses

typical performance

logic symbol, 'ALS651, 'AS651, 'LS65U

TYPE

MAX

SOURCE

CURRENT

MAX

SINK

CURRENT

OUTPUT

TYPE

A B

INV

A.B

SN54ALS651 - 12 mA 12mA 3-Siaie Yes

SN74ALS661 - 15 mA 24 mA 3-State Yes

SN74ALS651-1 - 15mA 48 mA 3-State Yes

SN54ALS652 - 12 mA 12mA 3-State No

SN74ALS652 - 15 mA 24 mA 3-State No

SN74ALS652-1 -15 mA 48 mA 3-State -.

SN54AS651 - 12 mA 48 mA 3-Siaie Yes

SN74AS651 - 15 mA 64 mA 3-Siate Yes

SN54AS652 - 12mA 48 mA 3 State No

SN74AS652 - 15 mA 64 mA 3-State No

SN54LS651 - 12 mA 12mA 3-State Yes

SN74LS651 - 15 mA 24 mA 3-State Yes

SN54LS652 - 12mA 12 mA 3-State No

SN74LS652 - 15 mA 24 mA 3-Siale No

SN54ALS651 (JT.FH)

SN54ALS652 (JT.FH)

SN54AS651 (JT.FH)
SN54AS652 (JT.FH)

SN54LS651 (JT.FH)
SN54LS652 (JT.FH)

SN74ALS651 (NT.FN)

SN74ALS651-1 (NT.FN)

SN74ALS652 (NT.FN)

SN74ALS652-1 (NT.FN)

SN74AS651 (NT.FN)
SN74AS652 (NT.FN)

SN74LS651 (JT.NT.FN)
SN74LS652 (JT.NT.FN)

tPin numbers shown on logic symbols are for JT and NT packages only,

nc - no internal connection.
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pin assignments

Jl , NT PACKAGES

; CAB • : BB

2 SAB 14 B7

3 GA(] 15 B6

•: Al l( B5

5 A2 1 7 B4

B A3 IB B3

1 A4 •r- B2

B A5 2 0 B1

'i A6 2.1 5 b a

10 A7 22 SB A

11 A8 23 CBA

•: GND 2-: vcc

FH. FN PACKAGES

1 nc IS nc

2 CAB 16 BB

3 SAB B7

•'. GAB '•(••

E Al 19 B5

e A2 20 84

7 A3 21 B3

8 nc 22 nc

9 A4 23 B2

10 A5 24 Bl

l 1 A6 7 5 GBA

• 2 A7 26 SBA

13 AB 2 7 CBA

M GND 2(1 vcc

"O

3
CD
•*-»

o
3

TJ
O
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653, 654 logic symbol. 'ALS653. 'LS653T

OCTAL BUS TRANSCEIVERS

AND REGISTERS

• Bidireclional

• Independent registers for A and B

busses

typical performance

TYPE

MAX

SOURCE

CURRENT

MAX

SINK

CURRENT

OUTPUT

TYPE INV

A. BA B

SN54ALS653 -12 mA 12 mA O-C 3-State Yes

SN74ALS653 -15 mA 24 mA O-C 3-State Yes
SN74ALS653-1 -15 mA 48 mA O-C 3-State Yes

SN54ALS654 -12 mA 12 mA O-C 3-State No

SN74ALS654 -15 mA 24 mA O-C 3-State No

SN74ALS654-1 -15 mA 48 mA O-C 3-State No

SN54LS653 -12 mA 12 mA O-C 3-State Yes

SN74LS653 -15 mA 24 mA O-C 3-State Yes
SN54LS654 -12 mA 12 mA O-C 3-State No

SN74LS654 -15 mA 24 mA O-C 3-Stato No

SN54ALS653 (JT.FH)

SN54ALS654 (JT.FH)

SN54LS653 (JT.FH)

SN54LS654 (JT.FH)

SN74ALS653 (NT.FN)

SN74ALS653-1 (NT.FN)
SN74ALS654 (NT.FNI

SN74ALS654-1 (NT.FN)

SN74LS653 (JT.NT.FN)
SN74LS654 (JT.NT.FN)

' Pinnumbers shown on logic symbols are lorJT andNT packages only.
nc - no internal connection.
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JT. NT PACKAGES

1 CAB BB

2 SAB 14 B7

3 GAB l'i B6

4 A1 l( B5

5 A2 l 1 B4

6 A3 IS B3

7 A4 13 B2

8 A5 Bl

9 A6 21 5ba

10 A7 :.' SBA

11 A8 23 CBA

12 GND :•••. vcc



668. 669
SYNCHRONOUS 4-BIT UP/

DOWN COUNTERS

• Programmable, look-ahead

• Decade counter CLS668)

• Binary counter CLS669)

typical performance

TYPE
COUNT

FREQ

PARALLEL

LOAD

TOTAL

POWER

'LS668 32 MH; Sync 100mW

•LS669 32 MHz Sync 100 mW

SN54LS668 (J.FH)

SN54LS669 (J.FH)

SN74LS668 (J.N.FN)

SN74LS669 (J.N.FNI

670
4-BY-4 REGISTER FILES

• 3-state outputs

• Simultaneous read/write

• Expandable to 1024 words

typical performance

ADDRESS

TIME

ENABLE

TIME

POWER/

BIT

24 ns 19 ns 9.3 mW

SN54LS670 (J.FH) SN74LS670 (J.N.FNI

logic symbol, 'LS668T

CTRDIV10

M1 ILOADl

M2 [COUNT)

M3(UP|

DAD—tJ-^*

etjt-

EnT-

irw l>" I s^ 'J -"

M4 IDOWNl 3-5CT=9 ~T~

logic symbol, 'LSG69T

CTRDIV16

Ml ILOADl

M2 ICOUNTI

M3IUP)

M4 (DOWN)

G5

G6

2.3,5.6*7C7

t> 2.4.5.6-

3

^
3.5CT-15I

4.5CT-0

1.7D

[2]

[4)

[HI

logic symbol'

C4 (WRITE)

EN (READ)

2 A "7

-Qa

•oB

-ac

-oD

1 Pin numbers shown on logic symbols are for J and N packagos only,

nc - no internal connection.
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pin assignments

J. N PACKAGES FH. FN PACKAGES

i uiC 9 LOAD 1 nc 11 nc

2 CLK 10 i'.r 2 U/D 12 LOAD

3 A 1 1 Qd 3 CLK 13 tut

4 B •13 Qc •: A :.-. Qd

5 C 13 Qb 5 B 15 Qc

6 D 14 Qa 6 nc 113 nc

7 £n* lb RcTT 7 C 17 Qb

m GND 16 vcc 11 D 18 Qa

B Ekp lit rc6

10 GND 20 vcc

pin assignments

J. N PACKAGES FH. FN PACKAGES

1 02 B .;:• 1 nc 1 1 nc

2 D3 10 01 2 D2 12 02

3 D4 11 5r 3 D3 13 Q1

4 RB i: Gw 4 D4 14 5r

5 RA 13 Wr 5 "R 15 "w
6 04 14 wA 6 nc 16 nc

7 03 15 Dl 7 Ra 17 wB

B GND ie vcc 8 Q4 IB wA

9 03 19 01

10 GND 20 vcc

CD
•g
"5
CD
+•»

o
3

"O
O
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671, 672
4-BIT UNIVERSAL SHIFT

REGISTERS/LATCHES WITH

THREE-STATE OUTPUTS

• '671 has direct SR clear

• '672 has synchronous SR clear

• Expandable to any word length

• Multiplexed outputs for shift

register or latched data

• Four modes of shift register

- Inhibit clock

- Shift right

-Shift left

- Parallel load

typical performance

TYPE
TOTAL

POWER

•LS671 170mW

'LS672 170mW

SN54LS671 (J.FH) SN74LS671 (J.N.FN)
SN54LS672U.FH) SN74LS672 (J.N.FN)

logic symbol, 'LS671*

% 112

SERL

logic symbol. 'LS672t

•x (12)

S (IDR/S

RCK

TPin numbers shown on logic symbols aro for J and N packagesonly,
nc - no internal connection.
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pin assignments

J. N PACKAGES

1 SER R 1 1 R;?
2 SRCK 1? G"
3 A 13 SI

4 B 14 SO

5 C 18 od
6 D if. Qc
7 SER L i l Qb
8 SHtLR 18 Qa
a RCK 1" CASC

10 GND 20 vcc

FH. FN PACKAGES

1 SER R 1 1 R/5
2 SRCK 12 G

3 A 13 Si

4 B 14 SO

5 C 16 Qo
6 D 16 Qc
7 SERL 1 1 Qb
8 SRCLR 18 Qa
9 RCK lit CASC

10 GND ro vcc



673
16-BIT SHIFT REGISTERS

• 16-bit serial-in/serial-out shift

register with three-state

outputs

• 16-bit parallel-out storage

register

• Converts serial to parallel

data flow

typical performance

MODE/STRCLK

TYPE
SHIFT

FREQ

TOTAL

POWER

'LS673 20 MHz 255 mW

SN54LS673 (J.FH) SN74LS673 (J.N.FN

674
16-BIT SHIFT REGISTER

• Performs parallel to serial

conversion

• Three-state outputs

typical performance

TYPE
SHIFT

FREQ

TOTAL

POWER

'LS674 20 MHz 125 mW

MODE

SN54LS674 (J.FH) SN74LS674 (J.N.FN

logic symbol1

logic symbol'

f Pin numbo

nc - no inte

id N packagos only.

(6)
«-*— SER 015

PRODUCT GUIDE

pin assignments

J. N PACKAGES

1 Cs 13 Y5

2 SH CLK 14 Y6

3 R/W IS Y7

4 STRCLR 16 Y8

5 MODE STRUR Y9

6 SER015 18 VIO

i YO 19 Y11

8 Yl 20 Y12

9 Y2 21 Y13

10 Y3 22 V 1 .1

1 1 Y4 23 Y15

12 GND 24 vcc

FH. FN PACKAGES

1 nc 15 nc

2 C5 16 Y5

3 SH CLK ' ' Y6

4 RlW

5 STRcTft IS Y8

6 MODE STRCLR 21 Y9

7 SER(015 21 Y10

ll in 22 nc

9 YO 23 Yl!

10 Yl : ••• Y12

1 1 Y2 26 Y13

12 Y3 2i Y14

13 Y4 27 Y15

14 GND 28 vcc

pin assignments

J. N PACKAGES FH. FN P ACK

i tr 13 P5 1 nc

i-i P6 2 C5 18 P5

3 R/W 1!. P7 3 CLK 17 PB

4 nc 18 P8 4 R/W lb P7

5 MODE i ) P9 5 nc

8 SER/Q15 18 P10 6

P10

S PI 20 P12 8 nc 2 2 nc

9 P2 2 1 P13 9 PO

10 P3 22 P14 10 P1

11 P4 23 P15 11 P2 29 P13

12 GND 24 vcc 12

13 P4 2 1 P16

14 GND 2B vcc

03
-g
'd
CD
+•»

o
D

•o
o
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677, 678

ADDRESS COMPARATORS

• 'ALS677 is a 16-bit to 4-bit

comparator with onable

• 'ALS678 is a 1 6-bit to 4-bit
comparator with latch

typical performance

TYPE DELAY POWER

'ALS677

'ALS678

logic symbol. 'ALS677t

IA0DRESSCOMPI

SN54ALS677 (JT.FH) SN74ALS677 (NT.FN)
SN54ALS678 (JT.FH) SN74ALS678 (NT.FN)

logic symbol, 'ALS678I

1731

p0-L!«2_
i.: i

1
Zl

Z2

23

24

ZS

Z6

Z7

Z8

za

zto

Z1I

ZI2

Z13

Z14

Z1S

Z18

[ADDRESS COMP]

P> 1

1

r> 2

P 2

P>.3

3

P> 4

4

r> s

5

PP 8

6

P> 7-j
7

p> a

8

p> e

0

PilO-

Pill

11

P>12

12

P>13

13

P.. 14-

14-

P- It-

15-

•1 a

P2-!™_

P3 °"
-1

111

A2-12-

A3-H-

Ai l41

•1

• "1

A5_i5L_

A6-15L_

A7-!»-

A8-i5L_

A9-J2L_

o L
200

MO '""

AllJHL.
ftll °31

• 1

awJUL
- "]

AI4-115L.

A«J2fi-

AI6 ""

•'

16- j

A10-

All-

P^IO- •

10- -

P.-11- •

11- ;
P>12' *

12- •

Pi 13- •

13- •

P > 14- •

14- •

p. 15-

15 •

IPinnumbers shownon logic symbols areforJT andNT packagos only,
nc — no internal connection.
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pin assignments, 'ALS677

JT. NT PACKAGES FH. FN PACKAGES

2* VCC

28_VCC

pin assignments. 'ALS678

JT. NT PACKAGES FH. FN PACKAGES



PRODUCT GUIDE

679, 680
ADDRESS COMPARATORS

• 'ALS679 is a 12-bit to 4-bit

comparator with enable

• 'ALS680 is a 12-bit to 4-bit

comparator with latch

typical performance

logic symbol, 'ALS6791 pin assignments, 'ALS679

TYPE |DELAY POWER

•ALS679

•ALS680

SN54ALS679 (J.FH)

SN54ALS680 (J.FH)

SN74ALS679 (N.FN)

SN74ALS680(N,FN)

IADDRESS COMPI

••iium.d*12.!3.1«l

J- •

r > 4 -'
4 . .

P .< 5 • •

5- •

i. • •

9. _

• Id- •

logic symbol. 'ALS680t

TPin numbers shown on logicsymbols are (or J and N packages only-
nc — no inlornal connection.

IADDRESS COMPI

.Iiuir.ed*12.l3.l4|

6- • -1

6- •

I'.-io- •

10- •

.11 • •'

u •

20D

Texas
Instruments
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J, N PACKAGES FH. FN PACKAGES

1 Al A10 1 A1 11 A10

2 A2 12 Al 1 2 A2 12 Al 1

3 A3 13 A12 3 A3 r.< A12

4 A4 14 PO ••• A4 i.-. PO

5 A5 l 9 PI •• A5 • S PI

6 A6 11. P2 e A6 ti P2

7 A7 1 ' P3 i A7 i / P3

8 A8 18 y 9 AS la1 Y

9 A9 ii G B A9 i •

10 GND 20 vcc 10 GND 21) vcc

pin assignments. 'ALS680

J. N PACKAOES FH. FN PACKAGES

1 Al 1 1 A10 1 Al 11 A10

2 A2 12 All 2 A2 12 All

3 A3 13 A12 3 A3 13 A12

4 A4 14 PO 4 A4 14 PO

5 A5 l!> P1 5 A5 ib PI

6 A6 16 P2 6 A6 it, P2

7 A7 1 1 P3 7 A7 i i P3

8 AB id Y 8 A6 in

9 A9 ill C 9 A9 ia C

10 GND 20 vcc 10 GND 20 vcc
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681
4-BIT PARALLEL

BINARY

ACCUMULATORS

• Contains two synchronous

registers

• B register frequency • 20 MHz

• Arithmetic operations include

B minus A and A minus B

• Bus-driving I/O ports

typical performance

TYPE
LOAD

TIME

ACC

TIME

'LS681 75 ns 50 ns

SN54LS681 (J.FH)

SN74LS681 (J.N.FN)

ASO

AS1

AS2

M

Cn

RSO

RSI

RS2

CLK

logic symbol*

:h
"E

2,

t>C2S

> 22*-/24-*>(abcd.logicjll

> 23-*-/25-#>|abc.arithmeti<

REG4

- • 30.27.28D

• -31.27.280

• -33.27.28D

t
SRG4

(24/25I28D

V22/23

+ 30(20/21)280

• -31120/21)280

- 32(20/21)280

23.28D

V25i£
V24

22.28D

33(20/21)280

IPinnumbers shownon logic symbols are forJ and Npackages only,
nc — no internal connection.

lc]

Id)

PHI

PI2I

PI4I

P|8I

0(11

QI21

0(4]

0(81

(0 ... 7) CP

(0 .. . 7) CG

(0 ... 7) CO

ALU

0

(1)21.27 V

Z30

|2) 21.27 V

Z31

(3| 21.27 V

Z32

(4121.27V

Z33

3-170 Texas
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—- P

(81 .

(13)

(12)

mi

3*

1/01

pen assignments

J. N PACKAGES

1 CLK 1 1 103

2 RS2 12 02

3 RSI 13 i 01

4 RSO 14 1100

5 LI.'RO 15 M

6 Cn l« AS2

7 G 1 .- AS1

8 Cn<.4 18 ASO

1 9 »1 LO

10 GND 20 vcc

FH, FN PACKAGES

1 CLK 1 1 1 03

2 RS2 12 1:02

3 RSI 13 1/01

4 RSO 14 1/00

5 LI/RO IB M

6 C„ 18 AS2

7 G i 1 AS1

8 C„.4 18 ASO

lO RI.'LO

10 GND 20 VCC



682, 683, 684, 685

8-BIT IDENTITY

COMPARATORS

• Compares two 8-bit words

• 'LS682 and 'LS683 includes

20-kilohm pull-up resistor

on Q inputs

typical performance

TYPE
COMPARE

TIME

TYPE

OUTPUT

TOTAL

POWER

'LS682 14 ns Totem Pole 210 mW

'LS683 24 ns O-C 210 mW

'LS684 16 ns Totem Pole 200 mW

'LS685 24 ns O-C 200 mW

SN54LS682 (J.FH)

SN54LS683 (J.FH)

SN54LS684 (J.FH)

SN54LS685 (J.FH)

SN74LS682 (J.N.FN)

SN74LS683 (J.N.FN)

SN74LS684 (J.N.FN)
SN74LS685 (J.N.FN)

logicsymbol. 'LS682, 'LS684 t

(2)
COMP

0
(4)

Ll On

>p

P-Q =

p>o :

>Q

(6)

(8)

(11)

(13)

115)

(17)

131
(5)

(7)

(9)

(12)

(141

(161

(18)
——

Q1-

Q2-

Q3-

logic symbol, 'LS683, 'LS685T

(2)
COMP

(4)

>P

p-qO_ :

161

(8)

(11)

(13)

(151

(171

(31

(51

,, ?

P-QQ :

>Q

(71

(91

(121

(141

(161

(181

P6-

P7-

QO

Q1-

02-

Q3-

T Pin numbers shown on logic symbols aro (or J and N packages only,

nc - no internal connection.

(1)

Texas
Instruments
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PRODUCT GUIDE

pin assign ments

J. N PACKAGES FH. FN PACKAGES

1 P>0 11 P4 1 P>0 1 1 P4

2 PO 12 04 2 PO 13 04

3 00 13 P5 3 00 13 PS

4 PI 14 05 •-. P1 14 05

5 01 15 P6 9 01 16 P6

6 P2 16 06 8 P2 ie Q6

7 0 2 17 P7 i 02 i / P7

8 P3 18 Q7 H P3 in Q7

9 03 19 P«0 ') 03 IS P-0

10 GND 20 VCC 10 GND 20 vcc

0)

TJ

"5
CD
+•»

o
3

•o
O
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686, 687
8-BIT IDENTITY

COMPARATORS

• Compares two 8-bit words

typical performance

TYPE
COMPARE

TIME

TYPE

OUTPUT

TOTAL

POWER

'LS686 17ns Totem-Pole 220 mW

'LS687 22 ns O-C 220 mW

SN54LS686 (JT.FH)
SN54LS687 (JT.FH)

SN74LS686 (JT.NT.FN) P7
SN74LS687 (JT.NT.FN)

logic symbol. 'LS686*

logic symbol, 'LS687T

tPin numbers shown onlogic symbols arolorJT and NT packages only,
nc — no internal connection.
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pin assignments

JT. NT PACKAGES FH. FN PACKAGES

1 P>Q 13 P4 1 nc 15 nc

2 Gl 14 04 2 P>Q 16 P4

3 PO 16 P5 :< Si i ; 04

4 00 18 05 •-. PO i •• P5

5 P1 l i P6 5 00 19 05

6 01 18 06 B PI 20 P6

7 nc 19 nc ; Ql 21 06

8 P2 20 P7 8 nc 22 nc

9 02 2 1 07 9 nc 23 nc

10 P3 ."•: ••• - a 10 P2 24 P7

1 1 03 23 G2 l " 02 2 9 Q7

12 GND 2.1 VCC 12 P3 28 r~,T

13 Q; 27 G2

14 GND 28 vcc



688, 689
8-BIT IDENTITY

COMPARATORS

• Compares two 8-bit words

typical performance

TYPE
COMPARE

TIME

TYPE

OUTPUT

TOTAL

POWER

'ALS688 9.5 ns Totem-Pole 37.5 mW

'ALS689 1 5..5 ns O-C 37.5 mW

•LS688 14.5 ns Totem-Polo 200 mW

'LS689 23 ns O-C 200 mW

SN54ALS688 (J.FH)

SN54ALS689 (J.FH)

SN54LS688 (J.FH)

SN54LS689 (J.FH)

SN74ALS688 (J,FN)

SN74ALS689 (N.FN)

SN74LS688 (J.N.FN)

SN74LS689 (J.N.FN)

logic symbol. 'ALS688, 'LS688t

logic symbol. 'ALS689. 'LS689t

T Pin numbors lhown on logic symbols are for J and N packagos only,
nc - no internal connection.

Texas
Instruments
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PRODUCT GUIDE

pin assignments

J. N PACKAGES FH, FN PACKAGES

FT

20 VCC

0

"5
CD

u
3

•D
O
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PRODUCT GUIDE

690, 691
692, 693
SYNCHRONOUS COUNTERS

WITH OUTPUT REGISTERS

• Multiplexed three-state

outputs

• 4-bit counters/registers

• 'LS690. 'LS692: Decade

counters

• "LS691,'LS693: Binary
counters

typical performance

TYPE CLEAR

MAX

CLOCK

FREQ

TOTAL

POWER

'LS690 Direct 20 MHz 237 mW

'LS691 Direct 20 MHz 237 mW

'LS692 Sync-L 20 MHz 237 mW

'LS693 Sync-L 20 MHz 237 mW

SN54LS690 (J.FH)
SN54LS691 (J.FH)

SN54LS692 (J.FH)

SN54LS693 (J.FH)

SN74LS690 (J.N.FN)
SN74LS691 (J.N.FN)

SN74LS692 (J.N.FN)
SN74LS693 (J.N.FN)

logic symbol, 'LS690T

MUX

CTRDIV10

R6

Ml (LOAD)

M2 (COUNTl

3CT=9+Z22
G4

>C5/2.3,4*
h

5^

— 23-vl

JSL
(21

I-'.]

[8]

logic symbol, 'LS691T

CTRDIV16

R6

M1 ILOADl

M2 [COUNTl

G3 3CT=15+Z2;
G4

>C5/2.3.4t

c

J-^

ENP-^-L.

CCK-£L

[§]
IG)

1.5D [1|
6 11D 12 21 l>

(21

llil

-0A

-Qc

•Qd

pin assignments

J. N PACKAGES

1 CCLR 1 1 RIC

2 CCK i 2 G

3 A l 3 LOAD

4 0 1.1 ENT

5 C 16 Qd
6 D ie Qc
7 ENP 1 7 Qb
8 RCLR 11! Qa
9 RCK IS RCO

10 GND 70 vcc

FH. FN PACKAGES

1 CCLR 1 1 R/C

2 CCK •2 G

3 A 13 LOAD

4 B 14 ENT

5 C IB Qd
6 D Ifl Qc
7 ENP 1 7 Qb
ii Rein 18 Qa
9 RCK IS RCO

10 GND 20 vcc

o
Q.
C
o
r+

Ci
c

E
^ (12),

R/ciHL
^m (81 r

logic symbol, 'LS692t
logic symbol, 'LSBgs*

CCLR r-»
(131

(14)

(21

' Pin number

3-174

EN23

G21

11R12

•t>C11
CTRDIV10

SR6

Ml (LOAD)

M2 (COUNTl

G3 3CT-9TZ22
G4

>C5/2,3.4»

3

1.50 111
6tllD 12bl t>

1 -_23V
(17)

116)

(151

-Qa

-Qb

•Qc

•QD

symbols are for J and N packages only.

J-L^

11R12

>C11
CTRDIV1C

iR6

Ml [LOADl

M2 (COUNTl

G3 3CT=15+Z22
G4

>C5/2.3.4t

1.5D [11

[2]

[41

18]

Texas
Instruments
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PRODUCT GUIDE

696, 697. 698, 699

SYNCHRONOUS UP/DOWN

COUNTERS WITH OUTPUT

REGISTERS, MULTIPLEXED

THREE-STATE OUTPUTS

• 4-bit counters/registers

• 'LS696, 'LS698: Decade

counters

• 'LS697. 'LS699: Binary

counters

typical performance

TYPE

MAX

CLOCK

FREQ

CLEAR
TOTAL

POWER

'LS696 20 MHz Async-L 237 mW

'LS697 20 MHz Async-L 237 mW

'LS698 20 MHz Sync-L 237 mW

'LS699 20 MHz Sync-L 237 mW

SN54LS696 (J.FH)
SN54LS697 (J.FH)
SN54LS698U.FH)

SN54LS699 (J.FH)

7jU2Lc^
R/ci^i

SN74LS696 (J.N.FN)

SN74LS697 (J.N.FN)
SN74LS698 (J.N.FN)
SN74LS699 (J.N.FN)

logic symbol, 'LS696T

~nns

RCK-

EN24

G21

R8

M1 [LOADl

M2 ICOUNTI

M3 [UP!

M4 (DOWN)

G5 3.5CT-9+ Z22
G6 4.5CT-0 -V23

>C7

> 2.3.5.6*

2.4,5,6-

i c
1.7D Ml

[41

(8)

11D-

22.23

21 t>_Tf24M
(18)

Qa

-qb

•Qc

-Qd

t Pin numbers shown on logic symbols are for J and N packages only,
nc — no intornal connection.

R/C-l

CCLR-

pin assignments

J. N PACKAGES FH. FN PACKAGES

1 U/D 1 1 R/£ 1 U/D 11 R/C

2 CCK 12 5 2 CCK 12 G

13 LOAD :i A 13 LOAD

4 B 14 ENI -i B 14 ENT

5 C 15 OD ', C i 5 Qd

6 D 16 Qc 6 D lb Qc

7 ENP 17 DB 7 ENP 17 ub

8 tCL'fl 18 0.-. 8 CCLR 1H Qa

9 RCK 19 RCO 9 RCK IS RCO

10 GND 20 VCC 10 GND 70 vcc

logic symbol, "LS697T

EN24

G21

C11

MUX

CTRDIV16

R8

Ml (LOAD)

M2 (COUNT)

M3 (UP)

M4 (DOWNl

G5 3.5CT-154-Z22
G6 4.SCT-0 -V23

•C7

2.3.5,6*

2.4.5,6-

1.7D
BftlD

(21
(41

[81

22,23

FT?

-RCO

-Qb

-Qc

Lqd

Texas
Instruments
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696, 697, 698. 699
logic symbol, 'LS698T

continued

EN24

G21

>C11

CTRDIV10

7R8

M1 [LOAD]

M2 ICOUNTI

M3 [UP)

M4 [DOWNl

G5 3.5CT=9-|-Z22
G6 4.5CT=0 -V23

LOAO

- (11
U/D

11

ENT-^iJ^

ENP '7I fc>
—• >C7

I >2.3.5.6.
I >2.4.5.6-

1.7D [II

151
(21

18]

A-Bh ID

22.23

JZ
21 t>
7T24V

756
OCTAL BUFFERS/LINE

DRIVERS/LINE RECEIVERS
(WITH OPEN-COLLECTOR OUTPUTS)

• Open collector version

of 'AS240

SN54AS756 (J.FH) SN74AS756 (N.FN)

logic symbol, 'LS699T

mux"

-Qa

•qb

•Qc

EN24

G21

>C11

"4'f^•oao yp»
- Ill

u/D-tz

CTRDIV16

7R8

Ml [LOAD)

M2 ICOUNTI

M3IUP)

M4 IDOWNl

G5 3.5CT=15-j-Z22
G6 4.5CT-0. .V23

<—• >C7

9 > 2.3.5.

I >2.4.5.

1.7D
TFTo"

_£i_
[21

JSL

logic symbolt

.= in

1A2

1A3

1A4

2A3

2A4

21 [>
2124V -0a

-QB

•QC

-Qd

pin assignments

J. Ii PACKAGES

!-T

18 1Y1

19 2G"~

20 VCC

pin assignments

J. N PACKAGES

1 U/D 1 1 RC

2 CCK 12 G

3 A 13 LOAD

4 B 14 ENI

5 C 15 0D
6 D 16 0C
7 ENP 17 0B

8 CCLR 18 0A

9 RCK 19 RCO

10 GND 20 VCC

FH. FN PACKAGES

1 U/D 1 1 RC

2 CCK 12 G

3 A 13 LOAD

4 B 14 ENT

5 C 15 QD
6 D 16 Qc
7 ENP 17 0B

8 CCLR 18 0A

9 RCK 19 RCO

10 GND 20 VCc

FH. FN PACKAGES

r~nr

757
OCTAL BUFFERS/LINE

DRIVERS/LINE RECEIVERS

(WITH OPEN-COLLECTOR OUTPUTS)

• Open collector version

of'AS241

logic symbol!
pin assignments

SN54AS757 (J.FH) SN74AS757 (N.FN)

IG
HI r^

EN

121 1181
0 o

141 1161
1A2

161
1A3

iai 1121

1191
2G EN

T_.1111 1912A1 > o
113) 171

(151 151
2A3

(17!
-

IY2

1Y3

1Y4

2Y1

2V2

2Y3

2Y4

* Pin nu

nc - no

an logic symbols are lor J and N packages only.

J. N PACKAGES FH. FN PACKAGES

1 IC • 1 2A1 1 IC i i 2A1

2 1A1 ' .' 1Y4 2 1A1 12 IY4

3 2V4 2A2 3 2Y4 :-•-.

4 1A2 :-. 1Y3 - 1A2 14 1Y3

5 2Y3 IS 2A3 5 2Y3 15 2A3

6 1A3 IS 1Y2 • 1A3 16 IY2

7 2Y2 2A4 7 2Y2 17 2A4

8 1A4 18 1Y1 •• 1 A4 IB 1Y1

9 2Y1 ii 2G i 2Y1 19 2G

10 GNO 20 VCC. 10 GND 2C vcc

3-176 . Texas
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758

QUADRUPLE BUS
TRANSCEIVERS
(WITH OPEN-COLLECTOR OUTPUTS)

• Open-collector version
of 'AS242

SN54AS758U.FH) SN74AS758 (N.FN)

759 logic symbol T

EN2

QUADRUPLE BUS GBA-

TRANSCEIVERS TjAB-
(WITH OPEN-COLLECTOR OUTPUTS)

A1-

• Open-collector version

of 'AS243

(3)
fil <]

SN54AS759 (J.FH) SN74AS759 (N.FN

logic symbol •

1G-^ EN

t> 20

PRODUCT GUIDE

pin assignments

J.N PACKAGES FH FN PACKAGES

1 GAB 8 B4 1 nc 1 1 nc

2 nc 9 B3 2 GAB

3 Al 10 B2 3 nc 13 B3

4 A2 11 Bl 4 A1 14 B2

5 A3 12 nc 5 nc 15 nc

6 A4 13 GBA 6 A2 16 Bl

7 GND 14 VCC 7 nc 17 nc

8 A3 18 nc

9 A4 19 GBA

10 GND 20 VCC

pin assignments

J.N PACKAGES FH.FN PACKAGES

GAB

760

OCTAL BUFFERS/LINE
DRIVERS/LINE RECEIVERS
(WITH OPEN-COLLECTOR OUTPUTS)

• Open-collector version
of 'AS244

SN54AS760(J.FH) SN74AS760(N.FN)

1A1-

1A2-

1A3-

1A4-

2G

2A1

2A2

2A3-

2A4

(4)

(18) 1Y1

1Y2

pin as ignments

J,N PACKAGES FH FN PACKAGES

1 IS 11 2A1 1 1 11 2A1

2 1A1 12 1Y4 2 1A1 12 1Y4

3 2Y4 13 2A2 3 2Y4 13 2A2

4 1A2 14 1Y3 4 IA2 14

5 2Y3 15 2A3 5 2Y3

6 1A3 16 1Y2 6 1A3 lb 1Y2

7 2Y2 17 2A4 7 2Y2 1/

8 1A4 18 1Y1 8 1A4 18 1Y1

9 2Y1 19 2G 9 2Y1 19 2G

10 GND 20 vCc 10 GND 20 vcc

t Pin numbers showr

nc - no internal con

(8)

^><14' 1Y3
(12)

(19)Men

2Y1

2Y2

2Y3

2Y4

(11) 0 Q
^ (9)

s, (7)
^ (5)115)

•^ (3)(17)

on logic symbols are for J and N packages only.

•D

'5
CD
+••

o
3

•o
o

Texas
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PRODUCT GUIDE

762, 763
OCTAL BUFFERS AND LINE DRIVERS
(OPEN-COLLECTOR OUTPUTS)

• 'AS762 has true andcomplementary outputs
• 'AS763 has complementaryG and G inputs
• 'AS762 isopen-collector version

of 'AS230

• 'AS763 is open-collector version
of 'AS231

logic symbol 'AS762t
pin assignments

o
Q.
C
o
«-♦■

Ci
c

E
CD

SN54AS762 (J.FH)
SN54AS763 (J.FH)

800

SN74AS762 (N.FN)

SN74AS763 (N.FN)

TRIPLE 4-INPUT AND/NAND

DRIVERS

typical performance

— (11 -^
IG 1*

IIM ,21

EN

"J
D> 0

IA' ,4'
1A3 l6'
1A1 l8'

25 1^
2A1 '"'

EN

a

t> Q
IA- "3I
Ml (151
,», '"1

2V1

2Y2

2V3

2Y4

logic symbol 'AS763

TYPE

LOW-

LEVEL

OUTPUT

CURRENT

HIGH-

LEVEL

OUTPUT

CURRENT

POWER/

GATE

SN54AS800 40 mA -40 mA 25 mW

SN74AS800 48 mA -48 mA 25 mW

SN54AS800 (J.FH) SN74AS800 (N.FN)

positive logic: Y • ABCD

Z = ABCD

3-178 , Texas
Instruments
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J.N PACKAGES FH.FN PACKAGES

2Y4

1A2

19 2G' 19 2G*

20 VCC 10 GND 20 VCC

* 2G on 'AS763

pin assignments

J. N PACKAGES

1 IA 1 l 3Z

2 2A 12 3Y

3 28 13 2Y

4 2C 14 22

5 2D IS 12

6 3A 16 IY

7 3B 1 7 IB

8 3C 18 IC

9 3D 19 ID

10 GND 20 vcc

FH. FN PACKAGES

1 IA 1 1 3Z

2 2A 12 3Y

3 2B 13 2Y

4 2C 14 2Z

5 2D l 5 1Z

6 3A 16 IY

7 3B 17 IB

8 3C 18 IC

9 3D 13 ID

10 GND 20 vc.c.



802
TRIPLE 4-INPUT OR/NOR

LINE DRIVERS

typical performance

|tlogic symbo

LOW- HIGH-

LEVEL LEVEL POWER/

OUTPUT OUTPUT GATE

CURRENT CURRENT

SN54AS802 40 mA -40 mA 25 mW

SN74AS802 48 mA -48 mA 25 mW

SN54AS802 (J.FH) SN74AS802 (N.FN)

IA I11 >i[>

in "7I;; .18.
id t191
UL ,21
ID (31
:c Ml

3A 161 - (12)

3D t7'
3C (8' ^ (ID

3D 19)

positive logic: Y = A+B+C+D

Z = A+B+C+D

804
HEX 2-INPUT NAND DRIVERS

typical performance

TYPE

LOW-

LEVEL

OUTPUT

CURRENT

HIGH-

LEVEL

OUTPUT

CURRENT

DELAY
POWER/

GATE

SN54ALS804 12 mA -12 mA 3 ns 3.4 mW

SN74ALS804 24 mA -15 mA 3 ns 3.4 mW

40 mA -40 mA 2.7 ns 9mW

SN74AS804A 48 mA -48 mA 2.7 ns 9mW

SN54ALS804 (J.FH)
SN54AS804A (J.FH)

SN74ALS804 (N.FN)

SN74AS804A (N.FN)

1 Pin numbers shown on logic symbols are for J and N packages only,
nc - no internal connection.

logicsymbol*

IA "' 8-0 (3) ,
1B_<2>
-A Ml (6)

-D (5'
IA {7)
3D (8'
4A ,121 (11)

4D t13)
(151 (14)

cn l16)
PA t1BI (17)

CD U9)

positivo logic: Y - AB

Texas
Instruments

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265

pin assignments

J. N PACKAGES

1 IA 1 1 3Z

2 2A 12 3Y

3 2B 13 2Y

4 2C 14 2Z

5 2D 15 1Z

6 3A 16 IY

7 3B 17 IB

B 3C 18 IC

9 3D 19 ID

10 GND 20 VCC

FH. FN PACKAGES

1 IA 11 3Z

2 2A 12 3Y

3 2B 13 2Y

4 2C 14 2Z

5 2D 15 IZ

6 3A 16 IY

7 3B 17 IB

B 3C 18 IC

9 3D 19 ID

10 GND 20 Vcc

pin assignments

J. N PACKAGES

1 IA 1 1 4Y

2 1B 12 4A

3 IY 13 4B

4 2A 14 5Y

5 2B IS 5A

6 2Y IS 5B

7 3A 1 7 6Y

8 3B IB 6A

9 3Y IS 6B

10 GND 20 vcc

FH. FN PACKAGES

1 IA 1 1 4Y

2 IB 12 4A

3 IY 13 4B

4 2A 14 5Y

5 2B 15 5A

6 2Y 16 5B

7 3A 17 6Y

8 3B IS 6A

9 3Y 19 6B

10 GND 20 vcc

CD

•o

"5
CD
•*•>

o
3

"D
O
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o
Q.
C
o

Ci
c

q!
CD

PRODUCT GUIDE

805
HEX 2-INPUT NOR DRIVERS

typical performance

TYPE

LOW-

LEVEL

OUTPUT

CURRENT

HIGH-

LEVEL

OUTPUT

CURRENT

DELAY
POWER/

GATE

SN54ALS805 12 mA -12 mA 3.5 ns 4.2 mw
SN74ALS805 24 mA -15 mA 3.5 ns 4.2 mW

SN54AS805A 40 mA -40 mA 2.7 ns 12mW

SN74AS805A 48 mA -48 mA 2.7 ns 12mW

SN54ALS805 (J.FH)
SN54AS805A (J.FH)

SN74ALS805 (N.FN)
SN74AS805A (N.FN)

808
HEX 2-INPUT AND DRIVERS

typical performance

TYPE

LOW-

LEVEL

OUTPUT

CURRENT

HIGH-

LEVEL

OUTPUT

CURRENT

DELAY
POWER/

GATE

SN54ALS808 12 mA -12 mA 4.3 ns 4.5 mW
SN74ALS808 24 mA -15mA 4.3 ns 4.5 mW

SN54AS808A 40 mA -40 mA 3.2 ns 13 mW

SN74AS808A 48 mA -48 mA 3.2 ns 13 mW

SN54ALS808 (J.FH)
SN54AS808A (J.FH)

SN74ALS808 (N.FN)
SN74AS808A (N.FN)

Pin numbers ihown on logic symbols arefor J and Npackages only,
nc — no internal connection

positive logic: Y = A+B

logic symbol*

1Am
1B

2A

2B

3A

3B-

4A<

4B

BA'

5B

6A.

BB-

(2)

(4)

15)

(7|

(12)

(13)

(15)

(18)

&D>

Positive logic: Y - AB

3-180 , Texas
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(31

(6)

(9)

(11)

(14)

(17)

pin assignments

J. N PACKAGES

1 IA 1 i 4Y

2 IB 12 4A

3 IY ia 4B

4 2A 14 5Y

5 2B IS 5A

6 2Y IS SB

7 3A 1 7 6Y

8 3B 18 6A

9 3Y 19 6B

10 GND 20 vcc

FH. FN PACKAGES

1 IA 11 4Y

2 IB 12 4A

3 IY 13 4B

4 2A 14 5Y

5 2B 15 5A

6 2Y 16 5B

7 3A 17 6Y

8 38 18 6A

9 3Y 19 6B

10 GND 20 VCC

pin assignments

J. N PACKAGES

1 IA 1 1 4Y

2 1B 1? 4A

3 IY 13 4B

4 2A 14 5Y

5 2B IB 5A

6 2Y IS 58

7 3A i 1 6Y

a 3B IS 6A

9 3Y 19 68

10 GND 20 vcc

FH. FN PACKAGES

1 IA 1 1 4Y

2 IB 12 4A

3 1Y 13 4B

4 2A 14 5Y

S 2B 16 5A

6 2Y IS 5B

: 3A 11 6Y

B 38 •9 6A

9 3Y 111 6B

10 GNO 20 vcc



821
10-BIT BUS INTERFACE FLIP-FLOPS

WITH 3-STATE OUTPUTS

• High-speed parallel registerswith positi
edge-triggered D-type flip-flops

• Non-inverting outputs

SN54AS821 (JT. FH) SN74AS821 (NT. FN)

822
10-BIT BUS INTERFACE FLIP-FLOPS

WITH 3-STATE OUTPUTS

• High-speed parallel registers with positive
edge-triggeredD-type flip-flops

• Inverting outputs

SN54AS822 (JT. FH) SN74AS822 (NT. FN)

logic symbolt

ID.
(13)

EN

h>C1
OC

CLK

ID

2D

3D

4D

5D

6D

7D

8D

9D

10D

(2)
1D O V

(23)

(3) (22)

(4) (21)

(20)

(6) (19)

(7) (18)

(17)

(16)

(10)

(11)

1Q

2Q

3Q

4Q

5Q

6Q

7Q

BQ

9Q

10Q

logic symbolt

PRODUCT GUIDE

pin assignments

JI NT PACKAGES Fl FN PACKAGES

i 55 1 ! CLK 1 nc 15 nc

2 10 11 I0Q 2 OC 16 CLK

.1 2D 1'. 90 J Hi

•-. 30 16 BO 4 2D

s 4D i •' 70 5 30

7 CO IS SO ; SO .-' 60

B 7D 20 40 8 nc

0 0D 71 30 9 60 23

10 90 .-.' 2Q •

• 1 I0D 23 10 ' i 80 :• 30

13 GNO M vcc 17 90 ?>•>

IOia 100 ."

l :.". GND L": vcc

pin assignments

JT. NT PACKAGES FH FN PACKAGES

i be 1.1 CLK 1 nc 15 nc

2 ID 100 2 OC IC CLK

IS 90 3 ID 17 100

4 3D ir, 80 •I 20 18 90

5 40 i' 70 9 30

6 5(3 in CO 6 20 70

7 CO i'i 50 sB 21 60

9 BO 21 30 9 60 23 50

10 90 ..' 20 10

12 GND .••'. VCC 13 9D 26 20

13

14 GND 28 VCC

823
9-BIT BUS INTERFACE FLIP-FLOPS ^
WITH 3-STATE OUTPUTS ^
• High-speed parallel registers with positive ^

edge-triggered D-type (lip-flops
• Non-inverting outputs CLK

SN54AS823 (JT.FH) SN74AS823 (NT.FN) 1D

logic symbolt pin assignments

3
CD

o
3

o
111 ^

(11)^

(14)^

(13)

EN

R

Gl

> 1C2

h r
(2) (23)

2D
(3) (22)

(21)

(20)(5)

(19)

(7)

(8) (17)

.9)

(10)

t Pin numbers shown on logic symbols are for JT and NT packagesonly,
nc - no internal connection.

Texas
Instruments
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JT. NT PACKAGES

1 OC 13 CLK 1 nc 15 nc

2 ID 14 CLKEN 2 OC 16 CLK

3 2D 15 DO • ID ; i BlkeB

4 30 1G RQ •1 2D 18 90

5 40 17 70 '. 30 19 80

6 5D 18 GO g 40 20 70

7 CO 19 50 7 5D 21 GQ

8 70 20 40 8 nc 22 nc

9 80 21 30 9 GO 23 50

10 90 22 2Q 10 70 24 -1Q

11 CLR 23 IO 11 80

17 GND 24 vcc : I 90 26 20

i i CLH 27 10

3-181



o
Q.
C
o

Q
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ol
CD

PRODUCT GUIDE

824
9-BIT BUS INTERFACE FLIP-FLOPS

WITH 3-STATE OUTPUTS

• High-speed parallel registers with positive
edge-triggered D-type flip-flops

• Inverting outputs

SN54AS824 (JT.FH)
SN74AS824 (NT.FN)

825

8-BIT BUS INTERFACE FLIP-FLOPS

WITH 3-STATE OUTPUTS

• High-speed parallelregisterswith positive
edge-triggered D-typo flip-flops

• Non-inverting outputs

SN54AS825 (JT.FH)
SN74AS825 (NT.FN)

logic symbolt

826
logic symbolt

8-BIT BUS INTERFACE FLIP-FLOPS

WITH 3-STATE OUTPUTS

• High-speed parallel registers with positive
edge-triggered D-type flip-flops

• Inverting outputs

OCT ill
OC2

OC3

CLR

i^>

SN54AS825 (JT.FH)
SN74AS325 (NT.FN)

CLKEN

CLK

,D HLj^
2D^-*4

Jia

:Jr^

'Jj^

40

55 l7) r^
66 iSLcs.

'6' 1^

JiN

ir->

R

Gl

"t> 1C2
T

2D

t Pin numbers shov 3n logic symbols aro for JT and NT packagos onl

120)

(18)

3-182 . Texas
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pin assignments

JT. NT PACKAGES FH. FN PACKAGES
i oc 13 CLK 1 nc IS nc

2 ID 14 CLKEN 2 Oc 16 CLK

3 2D 15 9Q 3 ID 17 CLKEN

4 30 16 80 ••• 2D 18 90

t7 70 •. 3D" 19 80

6 50 18 60 6 45 20 70

7 65 19 50 7 5B 21 60

8 70 20 40 8 nc 22 nc

9 8D 21 30 9 60 23 50

22 20 II 70 24 40

11 CLfl 23 10 ii 80 25 30

12 GND 2* VCC 12 90 26 2Q

i • CLH 27 10

14 GND 28 VCC

pin assignments

JT. NT PACKAGES FH. FN PACKAGES
1 CXI 1 1 CLK 1 nc 15 nc

2 0C2 l 1 CI -. ! '.1 2 OCl 16 CLK

3 ID IB 80
. OC2 l 1 CLKEN

20 71, 70 4 ID IS 80

'. 3D 1 | 60 S 2D 1" 70

B 4D IS 50 6 3D 20 6Q
i 5D IS 40 7 4D 21 50

B CO 10 30 8 nc 22 nc

70 .'1 20 9 50 23 40

.'.' 10 10 6D .'•-. 3Q

23 6c3 1 • 7D .'!. 20

13 GNO 24 Vcc 12 8D 76 10

1 1 CLR 27 oa

14 GNO | 28 VCC"

pin assignments

JT. NT PACKAGES

Ou

85

Clr

13 CLK

14 CLK"E'N

• 5 80

23 Oc3

I* VCC

FH. FN PACKAGES

IG CLK

17 CTjJSJi

IT" BUT 27 OU

™ VCC



832

HEX 2-INPUT OR DRIVERS

typical performance

SN54ALS832

LOW-

LEVEL

OUTPUT

CURRENT

12 mA

SN54ALS832 (J.FH)

SN54AS832A (J.FH)

HIGH

LEVEL

OUTPUT

CURRENT

- 12mA

- 15 mA

POWER/

GATE

SN74ALS832 (N.FN)

SN74AS832A (N.FN)

841
10-BIT BUS INTERFACE D-TYPE

LATCHESWITH3-STATE OUTPUTS
• High-speed parallel latches - noninverting

transparent

SN54AS841 (JT. FH) SN74AS841 (NT. FN)

842
10-BIT BUS INTERFACE D-TYPE

LATCHESWITH3-STATE OUTPUTS
• High-speed parallel latches - inverting

transparent

logic symbol'

(1) S»1J>
(21

(5)

(8)

(12)

(131

(161

(19)

5A-

5B-

ve logic: Y = A+B

logic symbolt

(3)

(6)

(9)

(11)

(14)

111 ^
EN

C1

1 r

(13)

12) (23)
ID t> V

(3) (22)

121)

(51 (20)

(19)(6)

(18)(7)

117)

(161(9)

(15)

(11)

logic symbolt

^ HI

(131

.= (2)

- (3)

PRODUCT GUIDE

pin assignments

FH FN PACKAGES J.N PACKAGES

1 IA 11 4Y 1 IA 11 4Y

2 1B 12 4A 2 IB 12 4A

3 IY 13 4B 3 1Y 13 4B

4 2A 14 5Y 4 2A 14 5Y

5 2B 15 5A 5 2B 1- 5A

6 2Y 16 5B 6 2Y ll, 5B

7 3A 17 6Y 7 3A 6Y

8 3B 18 6A 8 38 Ii. 6A

9 3Y 19 6B 9 3Y ',! 68

10 GND 20 VCC 10 GND .">! vcc

pin assignments

JT.NT PACKAGES

pin assignments

JT. NT PACKAGES

FH. FN PACKAGES

14 GND 28

FH. FN PACKAGES

18 90

19 8Q

SN54AS842 (JT. FH) SN74AS842 (NT.FN) 36= (4)

= (51

-2Q

-3Q

shown on logi

al connection.

.K (61

_= 171

.= 191

~~ Hd

nbols aro for J, JT. N. NT packages only.

11 8D

24__VCC

TJ

'5
CD
*•»

o
3

x»
o

Texas
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C
o
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c
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PRODUCT GUIDE

843
9-BIT BUS INTERFACE D-TYPE

LATCHES WITH 3-STATE OUTPUTS

• High-speed parallel latches - noninverting
transparent

SN54AS843 (JT. FH) SN74AS943 (NT. FN)

logic symbolt

(1)
OC

CLR

PRE

C

ID

2D

3D

4D

5D

6D

7D

8D

90

HI).
(14)r
(13)

(2) n r (231
ID " 7

(31 (22)

(41 (211

J5I
J6J
(71

(20)

(8)

(9) (16)

(10) (15)

1Q

2Q

3Q

4Q

50

60

7Q

8Q

90

844
9-BIT BUS INTERFACE D-TYPE

LATCHES WITH 3-STATE OUTPUTS

• High-speed parallel latches —inverting
transparent

logic symbolt

SN54AS844 (JT. FH) SN74AS844 (NT.FN) -
(23)

(221

845
8-BIT BUS INTERFACE D-TYPE

LATCHES WITH 3-STATE OUTPUTS

• High-speed parallel latches - noninverting
transparent

logic symbolt

:(D
0C1

OC2

120)

(191

(18)

(17)
(16)

[15)

SN54AS845 (JT. FH) SN74AS845 (NT,FN) CLR !H!
Lt=s

rs

t Pin

nc —

umbers shown on logi
) intornal connection.

30

13) 1 r
ID t> ?v

14) (211

(5)

(6) (19)

(71

18)

(91

(10)

nbols are for JT and NT packages only.

IQ

2Q

30

4Q

5Q

6Q

7Q

8Q

90

3-184 . Texas
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pin assignments

JT. NT PACKAGES FH. FN PACKAGES
c 1 nc 15 nc

2 ID 14 PRE 2 6c 16 C

3 2D 11 9Q -: ID • 1 PRE
4 3D IS 80 •• 2D IS 9Q

5 40 17 7Q •"i 3D 19 8Q

50 IS 60 •: •:: 2 70

a 7D 20 4Q
. e. 22

10 9D 22 20 10 7D 24 40

23 IQ 1 i 80 :: 30

:••• vcc ia 9D 26 20

13 CTR a IQ

14 GND : VCC

pin assignments

JT • NT PACKAGES FH. FN PACKAGES

13 c 1 nc 15 nc

2 10 '- cTfi 2 5c ••"• C

3 2D IS 9Q i ID 11 £TR
4 3D IS 80 '. 2D IS 9Q

805 4D •- 70 S 3D IS

6 5D IS GO I 40 70 70

607 60 IS 50 7 SO 21

8 7D 20 4Q 8 nc 22 nc

9 80 21 30 9 6D 23 SO

10 90 ;: 20 l ' 70 24 40

11 PRE 23 10 1 i 8D 26 30

12 GND 24 vcc '. 9D 26 20

10k 11 PBI 27

14 GND 28 vcc|

pin assignments

JT. NT PACKAGES FH. FN PACKAGES
1 0C1 13 C 1 nc 15 nc

2 0c2 i.i PRE 2 OCI 16 C

3 ID IS 80 5Q 17 PRl
4 2D '- 70 ••• ID 18 80
5 3D 17 GO

' 20 19 70

6 40 IS SO • 30 20 60
7 50 in 40 7 40 21 50
8 60 20 30 8 nc 22 nc

9 70 21 20 9 50 23 40

10 8D 22 IQ 10 60 24 30

11 ClR 33 0C3 11 70 25 20

12 GNO 24 VCC ;.' 8D 26 10

i 1 CLR 27 0C3
14 GND 28 VCC



846
8-BIT BUS INTERFACE D-TYPE

LATCHES WITH 3-STATE OUTPUTS

• Highspeed parallel latches - inverting
transparent

SN54AS846 (JT. FH) SN74AS846 (NT. FN)

850,851

1 OF16 DATASELECTORS/MULTIPLEXERS

• Registeredselect lines (850)
• Latched select lines (851)
• 4 ns data to output

• 7 ns clock to output

• Three-state outputs controls for both
outputs

SN54AS850 (JD. FH)
SN54AS851 (JD, FH)

SN74AS850 (N, FN)
SN74AS851 (N. FN)

logicsymbolt 'AS850

logic symbolt

logicsymbol*'AS851

I shown on logic
lal connection.

i lor JD, JT, N. and NT packagos only.

PRODUCT GUIDE

pin assignments

JT NT PACKAGES FH FN PACKAGES

1 OC1 12 C 1 nc 15 nc

2 OC2 14 CLR 2 OC1 16 c

3 ID IS 8Q 3 OC2 i ' CLR

.-. 2D 16 70 •i ID 18 8Q

s 30 17 6Q 5 2D 19 70

e 40 IS 5Q e 3D 2 60

7 SO IS 40 i 4D 21 5Q

a 6D 20 30 8 nc 22 nc

9 70 21 20 9 5D 23 4Q

10 8D 22 IQ 10 6D 24

ii Pre 22 6C3 11 7D ?'-• 20

12 GND 24 VCC 12 8D :'(i 10

: 1 PRE :•• OC3

14 GND 28 vcc

pin assignments

JD.N PACKAGES FH. FN PACKAGES

1 E7 15

BV/QV

~Z7o~

13 W

28 VCC 28 VCC •o

3
CD
+•»

o
3

o

Texas
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c
o

a
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PRODUCT GUIDE

852

8-BIT UNIVERSAL

TRANSCEIVER/PORT

CONTROLLERS

• 8 seloctablu transceivert/port
functions

• 3-state buffer-type outputs
drive bus lines directly

• 24-pin 300-mil package

SN54AS852 (JT.FH)
SN74AS852 (NT.FN)

logic symbol1

For further information, contact tho factory.

856

8-BIT UNIVERSAL

TRANSCEIVER/PORT

CONTROLLERS

• 8 selectable transceiver/port
functions

• 3-state buffer-type outputs
drive bus lines directly

• 24-pin 300-mil package

SN54AS856 (JT.FH)

SN74AS856 (NT.FN)

logic symbol'

For furihor information,contact tho factory.

'Pin numbers shown on logic symbols are for JT and NT packages only,
nc — no internal connection.

3-186 Texas
Instruments

POST OFFICE BOX 225012 • DALLAS TEXAS 75265

pin assignments

JT.NT PACKAGES

1 SO 13 Q8

FH.FN PACKAGES

3 S2

12 GND

23 CLK

24 VCC
25 Bl

26 SERIN

27 CLK

28 VCC

pin assignments

J. N PACKAGES FH. FN PACKAGES

1 OEB 13 Q8 1 nc IS nc

2 OEA 14 B8 2 0"EB" ie 08

3 MODE 16 B7 3 OEA 1 7 B8

4 Al IS 86 •: MODE 18 B7

5 A2 1 7 B5 • Al IB B6

6 A3 IB B4 S A2 20 B5

7 A4 •? B3 7 A3 21 B4

8 A5 20 B2 8 nc 22 nc

9 A6 21 Bl 9 A4 23 B3

10 A7 22 SERIN 10 A5 24 B2

11 A8 23 CLK i i A6 2 5 Bl

12 GND :•••• vcc IS A7 2 £• SERIN

13 A8 27 CLK

'•; GV) 2 9 vcc



HEX 2-TO-1 UNIVERSAL

MULTIPLEXER

• Three-state buffer-type

outputs

• True or complementary

data

SN54ALS857 (JT)

SN54AS857 (JT.FH)

logic symbol'

COMP

SN74ALS857 (JT.NT)
SN74AS857 (NT.FN)

IPinnumbers shownon logic symbols are forJ. JT, N.andNT packages only,
nc — no internal connection.

Texas
Instruments
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PRODUCT GUIDE

pin assignments

OPER-0

JT. NT PACKAGES

1 SO 13 COMP

2 IA 14 4Y

3 IB 5 4B

4 IY 6 4A

5 2A 7 5Y

6 28 8 58

7 2Y 9 5A

8 3A 20 6Y

9 3B 21 6B

10 3Y 22 6A

11 OPER-0 23 SI

12 GND 24 VCc 1

FH. FN PACKAGES

1 nc 15 nc

2 SO 16 COMP

3 IA 17 4Y

4 IB 18 4B

5 IY 19 4A

6 2A 20 5Y

7 2B 21 5B

8 nc 22 nc

9 2Y 23 5A

10 3A 24 6Y

11 38 25 6B

12 3Y 26 6A

13 OPER -0 27 S1

14 GND 28 VCc

0)
T5

*5
CD
+•*

o
3

TJ
O
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PRODUCT GUIDE

866

8-BIT MAGNITUDE COMPARATORS

• Fast compare to zero
• Arithmetic and logical comparison
• Open-collector output for P = Q

logic symbolt

, ,- 12)
COMP

„.,'—^ M|ARItH.2i COMPI
CI

~ "81
ID 1-0 0

PI "9I
dj 1201
n '*""ca
« 1231

7

PS ""
n l26'

p--n "I
P<0 "I

2D

OLC '" C2

Ofl ,121 2D 1-0 0
•111

£"«
03 "'
ot ,BI

1

P<0

P-0SN54AS866 (JD.FH) SN74AS866 (N.FN) —if

867, 869
8-BIT SYNCHRONOUS

BIDIRECTIONAL COUNTERS

• 'AS867 has asynchronous clear

• 'AS869 has synchronous clear

• Ripple carry output for N-bit

cascading

• Fully programmable with' synchronous

counting and loading

FUNCTION TABLE

SI SO FUNCTION

L L Clear

L H Count Down

H L Load

H H Count Up

Supersedes tablo in 1981 Supplement to TTL Data Book

SN54AS867 (JT.FH) SN74AS867 (NT.FN)
SN54AS869 (JT.FH) SN74AS869 (NT.FN)

logic symbol. 'AS867I

tPin numbersshown on logic symbols are forJT and NT packagesonly.
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pin assignments

JD. N PACKAGES

1 OLE 15 OLE

2 L/A . 16 P>Qoul

3 P<On 1 7 P<Qoui

4 PX)«i 18 PO

6 07 19 P1

6 Q6 20 P2

21 P3

22 P4

9 03 23 P5

10 Q2 24 P6

55 P7

12 QO 26 PLE

13 P Qoul 27 CLP.Q

14 GND 28 VCC

FH. FN PACKAGES

28Vcc

pin assignments

JT. NT PACKAGES

1 SO 13 RCO

2 SI i.i CLK

3 A I' Oh
4 B ll, Qg
5 C i ' Of
6 D i- Qe
7 E IS Qd
8 F .'(i Qc
9 G 21 Qb

10 H 2 2 Qa
11 ENT 2 9 ENP

12 GND .••• vCc

FH. FN PACKAGES

1 nc 1 1 -•

2 SO n, RCO

3 S1 CLK

4 A IS Qh
5 B is Qg
e c 20 Qf

7 D 7 1 Qe
S nc 22 nc

-; I 23 Qo
10 F 24 Qc
1 ' G :>'., Qb
•: H 28 Qa

1 2 ENt 27 r-NP

14 GND 2li vcc



870 logic symbol'

DUAL 16-BY-4 REGISTER

FILES

• Each register file has individual

write/enable controls and

address lines

• Has two 4-bit data I/O ports

• 24-pin 300-mil package

SN54AS870 (JT.FH)

SN74AS870 (NT.FN)

D0A2

POA3(10I«»
DQA4 (11l4| p

(REG FILE 16X4)

RAM 16 X 1

[REQ1]

6-LlA,u".2(1/3l4D
7. .1A.7.3.4D 1A-J-Z8

RAM 16 X 1
[REG 2)

6- -2A.0.211/3)50

7--2A.1.3.5D 2A+Z9

MUX

13[>V

tPin numbers shown on logic symbols are for JT and NT packages only,
nc - no inlornal connection.

Texas
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PRODUCT GUIDE

pin assig iments

JT. NT PACKAGES

1 so 13 0QB1

2 1A0 14 DQB2

3 1A1 Hi DQB3

4 1A2 10 DQB4

5 1A3 17 S3

6 1W IB 2W

7 S2 19 2A0

B DOA1 20 2A1

9 DQA2 71 2A2

10 DQA3 2 2 2A3

11 DQA4 23 SI

12 GNO 2-1 vcc

FH. FN PACKAGES

1 nc 16 nc

2 SO 16 DOBl

3 1A0 1 ! DQB2

4 1A1 IB DQB3

5 1A2 19 DQB4

6 1A3 20 S3

7 iW 21 2W

8 nc 22 nc

9 S2 23 2A0

10 DQA1 24 2A1

11 DQA2 29 .'A.'

12 DQA3 26 2A3

1 2 DQA4 27 SI

14 GND 28 vCc
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871
DUAL 16-BY-4 REGISTER

FILES

• Each register file has individual

write/enable controls and

address lines

• Has one 4-bit data I/O port;

the other 4-bit data word has

individual data inputs and

data outputs

• 28-pin, 600-mil package

SN54AS871 (J.FH)

SN74AS871 (N.FN)

logic symbol'

lAfcid!

QA1JH.

. .9.10

RAM 16X1

(REG 2)

6- 2A.0.2(T/3)5D

V1.3.5D7- -2A.

QA4_il3>

" Pin numbers lhown onlogic symbols arefor J and Npackages only,
nc — no internal connection.

9- -11

2A- Z9
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4 p l16) n"DO

•4H>-

•4H>-

(17)

(18]

DQB3

DQB4

pin assignments

J. N PACKAGES

1 DAI 15 DQB1

2 DA2 ID DQB2

3 SO 1 7 DQB3

4 1A0 18 CQB4

5 1A1 19 S3

6 1A2 20 2W

7 1A3 21 2A0

8 1W 22 2A1

9 S2 23 2A2

10 QA1 24 2A3

11 QA2 29 SI

12 QA3 26 DA3

13 QA4 27 DA4

14 GND 2 8 vcc

FH. FN PACKAGES

1 DAI 15 DQBI

2 DA2 10 DQB2

3 SO 17 DQB3

4 1A0 18 DQB4

5 1A1 19 S3

6 IA2 20 2\;

7 1A3 21 2A0

B 1W 22 2A1

9 S2 23 2A2

10 QA1 24 2A3

11 QA2 2b SI

12 QA3 20 DA3

13 QA4 27 DA4

14 GND 28 VCC



873
DUAL 4-BIT D-TYPE LATCHES

• Three-state buffer-type outputs

drive bus lines directly

• Each 4-bit word has enable,

clear, and output control

inputs

typical performance

TYPE CLEAR OUTPUT DELAY POWER

'ALS873 LOW Q 11 ns 67.5 mW

'AS873 LOW Q 4.5 ns 358 mW

SN54ALS873IJT.FH) SN74ALS873 (NT.FNI
SN54AS873 (JT.FH) SN74AS873 (NT.FN)

874
DUAL 4-BIT D-TYPE EDGE-

TRIGGERED FLIP-FLOPS

• Three-state buffer-type outputs

• Each 4-bit word has clock, clear.

and output control inputs

typical performance

TYPE FREQ POWER

DATA TIMES

SET

UP
HOLD

SN54ALS874 50 MH; 86.7 mW 10 nsl 4 nsl

SN74ALS874 50 MHz 86.7 mW 10 nsl •1 nsl

SN54AS874 175 MHz 456 mW 5 nsl 1 nsl

SN54AS874 175 MHz 456 mW 4 nsl 1 nsl

t Rising edge of clock puis

SN54ALS874 (JT.FH)

SN54AS874 (JT.FH)

SN74ALS874 (NT.FNI

SN74AS874 (NT,FN)

logic symbol *

IC

1CLR

1D1

1D2

103

1D4

izi r-.
EN

CI

R

r

(23)

(1) r^

(22)(3)
ID :•• '."

(4) (21)

(5) (20)

(6) (191

nu,*,
EN

C1

R

3 r

(14)

1131^

(71 (18)
__.

ID l> V
(8) (17)

(9) (16)
___

(101 (15)-p..
£Uh

logic symbol'

IOC Ul r~^
EN

>C1
R

a r

ICLK (231
(l)

1D1 131 (22)
ID t> ••.'

irvr ,4> (211

int |5) (201

1D1 (6) 119)

1111 r-^
EN

>C1

R

3 r

?r,K-iU)
2CLH-

(13) ^

(7) (18)
9D1 1D fc> •.'ZU1

(8) (17)
7r\7i\Ji.

(9) (16)
2D3

(10) (15)
2D4

IPin numbers shown on logic symbols aro lor JT and NT packages only,

nc - no internal connection.

Texas
Instruments

POST OFFICE 80X 225012 • DALLAS, TEXAS 75265

PRODUCT GUIDE

pin assignments

JT. NT PACKAGES

1 1CLR 13 2CLR

2 1(3C 14 2C

3 101 15 2Q4

•'. 1D2 ll, 2Q3

5 103 1 1 202

6 1D4 18 2Q1

/ 2D1 19 1Q4

9 2D2 20 1Q3

2 203 21 1Q2

10 2D4 2 2 101

11 26C 23 IC

12 GND 2 4 vcc

FH. FN PACKAGES

1 nc 15 nc

2 1CLR 16 2CLR

3 ior 1 ,' 2C

4 1D1 111 2Q4

g 102 19 2Q3

i 103 2 0 2Q2

7 104 21 201

8 nc 22 nc

9 2D1 23 1Q4

10 2D2 24 103

1 i 2D3 20 102

12 2D4 20 101

' 3 2flC 27 1C

14 GND 21! vcc

pin assignments

JT. NT PACKAGES

1 1CCH 13 2CLR

2 15C 14 2CLK

3 101 16 204

-1 1D2 16 2Q3

9 103 17 2Q2

6 1D4 18 2Q1

7 201 19 1Q4

8 2D2 20 103

9 2D3 21 1Q2

10 2D4 22 1 Ql

11 252 23 ICLK

12 GND 24 vcc

FH. FN P ACKAGES

1 nc 15 nc

2 iCLfl 16 2CLH

3 1CC 17 2CLK

4 1D1 18 2Q4

5 102 19 2Q3

6 103 20 202

7 1D4 21 2Q1

8 nc 22 nc

9 2D1 23 1Q4

10 202 24 1Q3

1 1 2D3 2 0 1Q2

12 2D4 20 1Q1

13 257 27 1CLK

14 GND 20 vcc
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876
DUAL 4-BIT D-TYPE EDGE-

TRIGGERED FLIP-FLOPS

WITH INVERTED OUTPUTS

• Three-state buffer-type outputs

drive bus lines directly

• Each 4-bit word has own clock-.

preset, and output control inputs

typical performance

DATA TIMES

FREQ POWER

SN54ALS876 86.7 mW

SN74ALS876 50 MHz 86.7 mW

SN54AS876 175 MHz 470 mW

SN74AS876 175 MHz 470 mW

1of clock puis

SET

UP

10 nsl

10 nsl

5 nsl

4 nsl

SN54ALS876 (JT.FH)

SN54AS876 (JT.FH)
SN74ALS876 (NT.FN)
SN74AS876 (NT.FN)

877
8-BIT UNIVERSAL

TRANSCEIVER/PORT

CONTROLLERS

• 8 selectable transceiver/port

functions

• 3-state buffer-type outputs

drive bus lines directly

• 24-pin 300-mil package

SN54AS877 (JT.FHI

SN74AS877 (NT.FN)

logic symbol1

4 nsl

0 nsl

1 nsl

1 nsl

logic symbol*

iocH-^
,clk i22L_
iFre (1t r>

1D1

1D2

1D3

1D4

2CLK

2PRE

2D1

2D2

2D3

204

(3)

(4)

(6)

(14)

(10)

tPin numbersshownon logic symbols are forJT and NT packagesonly,
nc — no internal connection.

id r> y

>C1

ID f>
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(22) _

Tar1?
SS 1Q2

(19) 154

pin assignments

JT. NT PACKAGES

2» VCC

pin assignmeri ts

JT. NT PACKAGES

1 1PRE 13 2PRT

2 lCC 14 2CLK

3 1D1 IS 254

4 1D2 ll 253

5 1D3 i ; 252

6 1D4 18 25l

7 2D1 IS 1Q4

8 202 20 |83
9 2D3 2 1 1(52

10 204 22 i5i

11 20C 23 ICLK

12 GND 24 vcc

FH. FN PACKAGES

1 nc 15 nc

2 iPrT 16 21'HE

3 16c" 17 2CLK

4 idi 18 254
6 ID2 18 253
0 103 20 '2B2
7 1D4 21 201

8 nc 22 nc

9 201 23 1.14

10 2D2 2 4 "lS3
1 • 2D3 20 1Q2

12 2D4 28 1Q1

13 20C 27 ICLK

14 GND 28 VCC

FH. FN PACKAGES

28 VCC



878
DUAL 4-BIT D-TYPE EDGE-TRIGGERED FLIP-FLOPS

• Three-state buffer-type outputs

• Each 4-bit word has clock, clear,

and output control inputs

typical performance

TYPE FREQ POWER
DATA TIMES

SET-UP HOLD

SN54ALS878 50 MHz 86.7 mW 10 nst 4 nst

SN74ALS878 50 MHz 86.7 mW 10 nst 0 nst

SN54AS878 175 MHz 463 mW 3 ns! 3 ns!

SN74AS878 175 MHz 463 mW 2 ns! 2 nst

fRising edge of clock pulse
SN54ALS878 (JT.FH) SN74ALS878 (NT.FN)
SN54AS878 (JT.FH) SN74AS878 (NT.FN)

879
DUAL 4-BIT D-TYPE EDGE-TRIGGERED FLIP-FLOPS

WITH INVERTED OUTPUTS

• Three state buffer-type outputs

• Each 4-bit word has clock, clear,

and output control inputs.

typical performance

TYPE FREQ POWER
DATA TIMES

SET-UP HOLD

SN54ALS879 50 MHz 86.7 mW 1 0 ns! 4 nst

SN74ALS879 50 MHz 86.7 mW 10 nst 0 nst

SN54AS879 175 MHz •1 70 m'.V 3 ns! 3 nst

SN74AS879 1 75 MHz 470 mW 2 ns! 2 nst

tRising edge of clock pulse
SN54ALS879 (JT.FH) SN74ALS879 (NT.FNI

SN54AS879 (JT.FH) SN74AS879 (NT.FN)

logic symbol. 'ALS878. 'AS878I

,5c wi EN

>C1
IR

a r

in if (231
(1)

— ,3)
(22)

1D l> V

ID" ,4> (21)

(20)

inn IGI (19)

1Q1

102

20C-

2CLK-

2CTT1-

201-

2D2-

203-

2D4-

171

>C1

t> V

(15)

logic symbol. 'ALS879. 'AS879T

EN

>C1

IR

3 r

(23)

(1)

(3) (22)
ID t> •.'

(41 «^ (21)
•

(20)

(61 (191

ICLK

1CLR

1D1

102

103

1D4

1Q1

1Q2

103

104

EN

>C1

IR

3 r

(14)

(13)

(7) (18)
ID [> V (17)

(91 (16)

(10) (15)

2CLK

2CLR

201

202

2D3

204

2Q1

202

203

204

tPin numbers shown on logic symbols are lor JT and NT packages only

nc-no internal connection.

Texas
Instruments

POST OFFICE BOX 225012 • DALLAS. TEXAS 75265

PRODUCT GUIDE

pin assignments

JT. NT PACKAGES

1 1CLR 1 3 2CLH

2 lOT '•I 2CLK

3 ID1 204

1 1D2 ie 2Q3

'. ID3 l 7 202

i, 1D4 ••• 2Q1

.' 2D1 104

B 2D2 20 103

9 2D3 7 1 102

l 2D4 22 101

l ' :c_ ICLK

12 GND 24 VCC

FH. FN PACKAGES

1 nc IS nc

2 1CLR 16 2CLR

3 IOC ; ,' 2CLK

4 1D1 18 2Q4

9 1D2 19 2Q3

' 1D3 7 0 2Q2

7 1D4 21 201

8 nc 22 nc

9 201 23 1Q4

10 2D2 7 4 103

i ' 2D3 •: 102

1 : 2D4 71, 1Q1

13 20C 27 ICLK

l.: GND .'•- vcc

pin assignments

JT. NT PACKAGES

1 1CU5 13 2CLR

2 15C 14 2CLK

3 1D1 It 2Q4

4 1D2 If' 2Q3

9 1D3 1 r 202

6 1D4 111 2Q1

1 2D1 IS 1Q4

8 2D2 20 1Q3

9 203 21 l52
10 2D4 2 7 101

11 20C 2 3 1CLK

12 GND 24 VCC

FH.FN P ACKAGES

1 nc 16 nc

2 1CLR 16 2CLR

3 IOC l 1 2CLK

4 1D1 18 2Q4

5 1D2 18 253
6 1D3 70 252
7 1D4 21 251

8 nc 22 nc

9 2D1 23 1Q4

10 2D2 74 1Q3

1 1 203 7', 1Q2

12 2D4 2fl l5l
13 25!: 27 1CLK

14 GND 211 vcc
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880
DUAL 4-BIT D-TYPE LATCHES

WITH INVERTED OUTPUTS

• Three-state buffer-typo outputs

drive bus lines directly

• Each 4-bit word has enable,

preset, and output control

inputs

typical performance

TYPE OUTPUT DELAY POWER

'ALS880 Q 11.5 ns 88 mW

logic symbol7

IOC ' EN

CI

S

a r

IC (231
1PRE m

1D1 ,3) (22)
ID 0 V

m m (21)

1D3 ,5' (20)

1D4 ,61

1Q1

1Q2

1Q3

1Q4

SN54ALS880IJT.FH] SN74ALS880 (NT.FNI
SN54AS880 (JT.FH) SN74AS880 (NT.FN)

IOC EN

CI

S

3 r

„ (14)

-pre (131

ID1 '7I (18)
ID t> V

7P, (81 (17)

203 '91 (16)

201 l10'
•

2Q1

202

2Q3

204

881
ARITHMETIC LOGIC UNITS/

FUNCTION GENERATORS

• 4-bit ALU's/Function

Generators

• Same operating modes as

'AS181A. 'S1 81A expanded to
include status register checks

typical performance

TYPE
CARRY

TIME

16-BIT

ADD TIME

TOTAL

POWER

•AS881A 7.5 ns 20 ns 560 mW

SN54AS881A (JT.FH)

SN74AS881A (NT.FN)

logic symbol7

cnJ6)

(51

(4)

(8)

Bo-121 ^o

B2Wi\

S3 ' -' r>

B3i±2^

IPin numbers shown on logic symbols are for JT and NT packages onlv
nc - no internal connection

(0... 16) CP

(0 ... 15) CG

6(P-Q) a

(0...15ICO

(21

[4]

[8]

•C„f4
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pin assignments

JT. NT PACKAGES FH. FN PACKAGES

1 iPBT 13 2FRT 1

10 2D4

T6T

17 202

7i 20T

20 1Q3

2~i 10?

™ VCC
~5oT

pin assignments

Ii 2oT

25 ioT"
26 101

27 IC

28 VCC

JT. NT PACKAGES

i Bo 13 F3
2 AO 14 A-B

3 S3 15 P

4 S2 '6 C„.4
5 SI 17 5
6 SO 18 S3

7 cn 19 A3

8 M 20 62

9 TO 21 52

10 Fl 22 Bl

11 F2 23 Al

12 GND 2" VCC

FH. FN PACKAGES

1 nc 15 nc

2 BO 16 F3

3 AO 17 A-B

4 S3 18 P

5 S2 19 C„,4
6 SI 20 G"

7 SO 21 B3

8 nc 22 ,

9 Cn 23 A3

10 M 24 52

1 1 FO 25 A2

12 Fl 26 Bl

13 P"2 27 Al

14 GND 28 VCC



882
32-BIT LOOK-AHEAD

CARRY GENERATORS

• Directly compatible with

•AS181.-AS881.and

•S181 ALU's

typical performance

TYPE
CARRY

TIME

TOTAL

POWER

'AS882 8 ns 325 mVv

SN54AS882 (JT.FH)

SN74AS882 (NT.FN)

885
8-BIT MAGNITUDE

COMPARATORS

• Choice of logical or arithmetic

comparisons

• Latchable P input ports;

power clear

SN54AS885 IJT.FH)

SN74AS885 (NT.FN)

logic »ymbol7

logic symbol7

L/A
(1)

TZ

COMP

M (LOGIC)

M[ARITH.2iCOMP]

C1PU-SL

po-LIIL
Pl (16)

P2_ilZL
P3.

1D 1-0

P4

P5

P6.

P7.

p>o-

P<Q.

(18)

(19)

(20)

(22)

(10)

Q2.

Q3.

Q4.

Q5.

(7)

>P

P>Q

P<Q

PRODUCT GUIDE

pin assignments

JT. NT PACKAGES FH. FN PACKAGES

1 c„ 13 54 1 nc 15 nc

2 GO 14 P4 2 Cn 16 54

3 PO 15 55 3 CO 17 F4

4 51 16 F5 4 Pb 18 55

5 ?1 17 C„.24 5 Bl 19 P5

6 Cn.B 18 56 6 Pi 20 C„.24

7 52 19 P8 7 Cn.8 21 56

8 P2 20 G7 8 nc 22 nc

9 G3 21 P7 9 52 23 P8

10 P3 22 Cn.32 10 P"2 24 7J7

11 Cn.16 23 nc 1 1 53 25 P7

12 GND 24 VCC 12 P3 26 C.32

13 Cn.i6 27 nc

14 GND 28 Vcc

pin assignments

JT. NT PACKAGES FH. FN PACKAGES

1 L/A" 13 P>Qoul 1 nc 15 nc

2 P<Qin 14 P<Qoul 2 L/A 16 P>QOUl

3 P>Qin 15 PO 3 P<Qin 17 P<Qoui

4 07 16 PI 4 P>Om 18 PO

5 Q6 17 P2 5 07 19 PI

6 Q5 18 P3 6 Q6 20 P2

7 04 19 P4 7 Q5 21 P3

8 03 20 P5 8 nc 22 nc

9 Q2 21 P6 9 Q4 23 P4

10 01 22 P7 10 03 24 P5

11 QO 23 PLE 1 1 Q2 25 P6

12 GND 24 VCC 12 Ql 26 P7

13 QO 27 PLE

14 GND 28 VCC

.P>Q

,KQ

nbers shown on logic symbols aro for JT and NT package

internal connection.
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888, 889

8-BIT PROCESSOR SLICES

• STL-AS technology
• Parallel 8-bit ALU with expansion inputs and

outputs

• 13 arithmetic and logic functions
• 8 conditional shifts (singleand double length)
• 9 instructions that manipulate bytes
• 4 instructions that manipulate bils
• Add and subtract immediate instructions
• Absolute value instruction

• Signed magnitude to/from 2's complement
conversion

• Polynomial code accumulation (CRC. FIRE,
Computer Generated, etc.)

• Single-and double-length normalize
• Select functions

• Signed and unsigned divides with overflow
detection; input does not need to be

prescaled

• Signed, mixed, and unsigned multiples
• Three-operand, 16-word register file
• Full carry look ahead support
• Sign, carry out, overflow, and zero-detect

status capabilities

• Excess-3 BCD arithmetic

SN54AS888 (JD)

SN54AS889IFN)
SN74AS888 (JD)

SN74AS889IFN)

pin ass gnmonts

JD PACKAGE FN PACKAGE

»| >u« 1*J SSSISo •.nl-'r-ir.-On

•1 [
J 67

au.Ou.oBini!i|««-:.i<uuu 0

8 8 7 6 5 4 12 1 68 6/6fiG., (J4 63 67f,l \
t»| ]c. DM

U| ]" DBS

Kit

DB»C
Ja»i

DM

DBJ

087

1" M[
1" S»[
1" Hi

hCiir-C ]o« Dei

D.)C ]a.» )H, y(
T i] w ]OA. 1" S31
«.. c Jr«, v; I"" „[
cm I jo», »6 IW s,(
"L J 0.1 vs l» snf
voL"

" E
5 mo V4 1" 4»{

,3 1" 48(
" I" *7[

"f 3»CC3
-12 1*> 45("I ]t»

>»c ;i <J If. 0£v ]w m[

°" a M -. \"™ 79 30 31 37 33 34 35 36 37 30 39 40 41 42 43 /

km r *8||J;^i(i||°e9::!JBS|
[_" n v ] ,i ™'O. w

Om [ n x, n .o

>..»l w n R c„
Col | >> »n5Ti3o
tmi 11 33 | Otoo

functional block diagram
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890, 891

MICROSEQUENCERS

• 14 bits wide - Addresses up to 16,384 words

of microcode with one chip

• Selects address from one of eight sources

• STL-AS technology

• Independent read pointer for aid in micro

code diagnostics

• Supports real-time interrupts

• Two independent loop counters

• Supports 64 powerful instructions

SN54AS890 (JD)

SN54AS891 (FN)

SN74AS890 (JD)

SN74AS891 (FN)

JD PACKAGE

pin assignments

OSEL ) 10
MUX0 ) 11
MUX! j 12
MUX2 J 13

RCO ) 14
HCI ] it
HC2 j |B

so ) 11
SI ] 18
SJ ) 19
CC ] 20

VCC1 ] 21
VCC2 ] 27

CK ] 23
ZERO ] 24

STKWBN/BER J «
DRB0 ] 26

PRODUCT GUIDE

FN PACKAGE

3 2 I 68 67 60 60

60 ( Bl
69 ( B2
68 ( YO
51 ( ..
66 [ V7
66 [ '3
64 ( Y4
5J ( Y5
17 [ Y6
si [ To!
60 ( y,
«9 ( ,8
48 ( Y9
4' ( CND
46 ( Y10
45 [ .11
44 ( „2

mm [
OM.6 [
0«»S [
„"A. C
„M»3 C
0...7 C
„.M C
UMAO C
om c

»«"[
MCOC
MCI C
Kl £

•-°c
si C
»c

"cc. C
"CCI [

CK [
.-co C

..-II,H C
,,1.80 C
,».u, :
0.18J C
on.3[
C-.MC
O...S[
w.B6i:
iiiioT. [

TJiThc*.,
I r.3 ] 0"A«
, O ] D...9

II ] D..A.0
, 60 ] DHAI,
1 M D OMAIJ
I M J OHA13
, S. ] INC
>*•]«.
,o » ] .,
II •* ] 'J
17 tl ] Y3
,] V, ] ..
14 ». ] „
II M ] .6
16 « ] —t
I, «] v,
ia «' ] GND
II «r, ] ,»
» «J Yi
n « ] -,o
a «> ] ...
n » ] ,„
M II ] ...
h « ] ivr
M » ] onus
7. M 3 OR617

11 34 ] OHM
11 1, ] I»B>

11 28 29 30 31 32 33 34 3S 36 31 38 39 40 <

functional block diagram
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PRODUCT GUIDE

897

16-BIT EXPANDABLE

BARREL SHIFTER

• Performs arithmetic, logical, and circular
shifts on data in one clock cycle

• Performs bit set and reset operations and
floating point normalizations

• Contains an internal counter for memory
address and FFT bit reverse addressing

• Ideal for improving the shift throughout on
a microprocessor or AS888 based

system

SN54AS897 (JD) SN74AS897 (JD)

Contact factory for additional information

AS897 16-BIT EXPANDABLE BARREL SHIFTER

functional block diagram

D15- D00

g

ipO

OP|Z>

SYS16LZ>

COUNTER/

REGISTER

s
MERGE

LOGIC

10

n_>,

ZERO

DETECT

BIT REVERSAL

ROTATE

LEFT OR RIGHT

' 16
yzzLJ:

SOR Z FILL

•O NORM

ZN4 - ZNO

-0 12-10

<]S

-OOEY
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pin assignments

JO. N PACKAGES

1 ZN3 27 VCC2
2 ZN2 28 10

3 ZN1 1", 1

4 ZNO 30 12

5 D1S 31 CLK

6 DI4 32 YO

7 D13 33 Yl

8 D12 34 Y2

9 DI1 35 Y3

10 D10 36 Y4

11 D9 37 Y5

12 D8 38 Y6

13 GNO 39 Y7

14 D7 40 GND

15 D6 41 Y8

16.D5 42 Y9

17 04 43 YI0

18 D3 44 Yll

19 D2 45 ri2

20 Dl 46 Y13

21 DO 47 YI4

22 IP 48 Y15

23 OP 49 !)• V

24 SYS16 ',» r.'OH'.l

25 ZL 51 ZN4

26 S '-•' '-'cc'

For chip carrier information,

contact the factory.



1000
QUAD 2-INPUT NAND BUFFERS/DRIVERS

• Increased output drive capability

over 'LSOO. 'ALSOO. 'ASOO

typical performance

TYPE

LOW-

LEVEL

OUTPUT

CURRENT

HIGH-

LEVEL

OUTPUT

CURRENT

DELAY
POWER/

GATE

SN54ALS1000A 12 mA - 1 mA 4 ns 3mW

SN74ALS1000A 24 mA - 2.6 mA 4 ns 3mW

SN54AS1000 40 mA -40 mA 1.7 ns 8.6 mW

SN74AS1000 48 mA -48 mA 1.7 ns 8.6 mW

SN54ALS1000A (J.FHl

SN54AS1000 (J.FH)

SN74ALS1000A (N.FN)

SN74AS1000IN.FN)

1002
QUAD 2-INPUT NOR BUFFER GATES

• Increased output drive capability

over 'LS02.

typical performance

LOW- HIGH-

TYPE
LEVEL

OUTPUT

CURRENT

LEVEL

OUTPUT

CURRENT

DELAY
POWER/

GATE

SN54ALS1002A 12 mA -1 mA 4 ns 4 mW

SN74ALS1002A 24 mA - 2.6 mA 4 ns 4mW

SN54ALS1002A (J.FH) SN74ALS1002A (N.FN)

T Pin numbers shown on logic symbols are tor J and N packages only,

nc — no internal connection.

*t>
^J2Li>

positive logic: Y » AB

logic symbol7

(21 >1 0
(3)

(5)_.

(6)
•\ (4)

SB

(8)
ft*

(9)

(111

(12)

positive logic: Y = A+B

Texas
Instruments
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PRODUCT GUIDE

pin assignments

J. N PACKAGES

1 IA 8 3Y

2 IB 9 3A

3 IY 10 38

4 2A 1 1 4Y

6 28 12 4A

8 2Y 13 4B

7 GND 14 vcc

FH. FN PACKAOE8

1 nc 11 nc

2 IA 12 3Y

3 IB 13 3A

4 IY 14 3B

5 nc 15 nc

e 2a 16 4Y

7 nc 17 nc

8 2B 18 4A

9 2Y 19 48

10 GND 20 vcc

pin assignments

J. N PACKAGES

1 1Y 8 3A

2 IA 9 3B

:i i ii 10 3V

4 2Y 1 1 4A

5 2A 17 4B

6 2B 13 4Y

7 GNO 14 vcc

FH. FN PACKAGES

1 nc 11 nc

2 1Y 12 3A

3 IA 1 j 3B

4 IB 14 3Y

5 nc 15 nc

6 2Y 16 4A

7 nc 17 nc

8 2A 18 4B

9 2B 19 4Y

10 GND 70 vcc
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PRODUCT GUIDE

1003 logic symbol*

QUAD 2-INPUT NAND

BUFFER GATES WITH

OPEN-COLLECTOR OUTPUTS

• Increased drive capability over

•LS03

typical performance

TYPE

HIGH-

LEVEL

OUTPUT

VOLTAGE

LOW-

LEVEL

OUTPUT

CURRENT

DELAY
POWER/

GATE

SN54ALS1003A 5.5 V 12 mA 14,5 ns 3mW

SN74ALS1003A 5.5 V 24 mA 14.5 ns 3 mW

IA-
(11

(2)

8.0
O \ (3)

(4)

2B- '5I
K. cei

(9)

(101
(8)

(12)

(131
\ (11)

._

positive logic: Y = AB

SN54ALS1003A (J.FH) SN74ALS1003A IN,FN)

1004
HEX DRIVERS

• Increased drive capability over
LS04. ALS04, AS04

typical performance

TYPE

LOW-

LEVEL

OUTPUT

CURRENT

HIGH-

LEVEL

OUTPUT

CURRENT

SN54ALS1004 12 mA - 12 mA

SN74ALS1004 24 mA - 15 mA

SN54AS1004 40 mA -40 mA

SN74AS1004 48 mA 48 mA

SN54ALS1004IJ.FH)

SN54AS1004 (J.FH)
SN74ALS1004 (N.FNl
SN74AS1004 (N.FN)

logic symbol*

.. ID

positive logic: Y • A

1005 logic symbol*

HEX INVERTER

BUFFER GATES

WITH OPEN-COLLECTOR

OUTPUTS

• Increased drive capability over
LS05

typical performance

TYPE

LOW-

LEVEL

OUTPUT

CURRENT

HIGH-

LEVEL

OUTPUT

CURRENT

SN54ALS1005 12 mA -1 mA

SN74ALS1005 24 mA -2.6 mA

t> -•

^ (2) ,

(31 "S. (4) _

(5)
•**,

\ (6) j
(9) V (81 „

(111_- s. (10)
5A

(131

positive logic: Y = A

SN54ALS1005 (J.FH) SN74ALS1005 (N.FN)

»Pinnur

nc - no i

3-200

rs shown on logic symbols are tor J and N packages only,

rnal connection.
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pin assignments

J. N PACKAGES

pin assignments

J. N PACKAGES

pin assignments

J. N PACKAGES

1 1A B 3Y

2 IB 9 3A

3 IY 10 3B

4 2A 1 1 4Y

5 2B 12 4A

6 2Y 13 4B

7 GND i« vcc

FH. FN PACKAGES

1 nc 1 1 nc

2 IA 12 3Y

3 IB 13 3A

4 IY 14 3B

5 nc 15 nc

6 2A 16 4Y

7 nc 17 nc

8 2B 18 4A

9 2Y 19 4B

10 GNO 20 VCC

FH. FN PACKAGES

20 VCC

FH. FN PACKAGES

20 VCC



1008
QUADRUPLE 2-INPUT POSITIVE-AND

BUFFERS/DRIVERS

• Increased drive capability over

LS08, ALS08, AS08

typical performance

LOW- HIGH-

TYPE
LEVEL

OUTPUT

LEVEL

OUTPUT

CURRENT CURRENT

SN54ALS1008A 12 mA 1 mA

SN74ALS1008A 24 mA - 2.6 mA

SN54AS1008 40 mA - 40 mA

SN74AS1008 48 mA -48 mA

SN54ALS1008AIJ.FH)

SN54AS1008 (J.FH)

SN74ALS1008A (N.FN)

SN74AS1008 (N.FN)

1010
TRIPLE 3-INPUT POSITIVE-NAND

BUFFER GATES

Increased drive capability over

LS10

typical performance

TYPE

LOW-

LEVEL

OUTPUT

CURRENT

HIGH-

LEVEL

OUTPUT

CURRENT

SN54ALS1010A 12 mA - 1 mA

SN74ALS1010A 24 mA - 2.6 mA

SN54ALS1010A (J.FH) SN74ALS1010A (N.FN)

1011
TRIPLE 3-INPUT POSITIVE-AND

BUFFER GATES

• Increased drive capability over

LS11

typical performance

LOW-

LEVEL

OUTPUT

CURRENT

HIGH-

LEVEL

OUTPUT

CURRENT

SN54ALS1011A 12mA - 1 mA

SN74ALS1011A 24 mA 2.6 mA

SN54ALS1011A (J.FH) SN74ALS1011A (N.FN)

logic symbol*

id &t>

(2)
(3)

,_

(4)_A

(SI
(6)

3A- ,9>
(101

(12)
IA

(131

positive logic: Y = AB

logic symbol*

.. HI

(13)

(31

(4)

(11)

&0

positive logic: Y = ABC

logic symbol*

s2a-n

vJ6)

(1)
&t>

(2) (12)

113)

(3)

(4) (6)

(5)

(9)

(10) (8)

(11)

positive logic: Y » ABC

' Pir nbcrs shown on logic symbols are tor J and N packages only.

Texas
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PRODUCT GUIDE

pin assignments

J. N PACKAGES FH. FN PACKAGES

pin assignments

J. N PACKAGES FH. FN PACKAGES

1 IA 8 3Y 1 nc 11 nc

2 IB 9 3A 2 IA 12 3Y

3 2A 10 3B 3 IB 13 3A

4 2B 1 1 3C 4 2A 14 3B

5 2C 12 IY 5 nc 15 nc

6 2Y 13 IC 6 2B 16 3C

7 GND 14 vcc. 7 nc 17 nc

8 2C IB IY

9 2Y 19 IC

10 GND 20 vcc

pin assignments

J. N PACKAGES FH, FN PACKAGES

3-201



PRODUCT GUIDE

1020
DUAL 4-INPUT NAND BUFFER GATES

• Increased drive capability over
LS20

typical performance

SN54ALS1020A

SN74ALS1020A

LOW-

LEVEL

OUTPUT

CURRENT

12 mA

24 mA

HIGH-

LEVEL

OUTPUT

CURRENT

- 1 mA

SN54ALS1020A (J.FH) SN74ALS1020A (N.FN)

1032
QUADRUPLE 2-INPUT POSITIVE-OR

BUFFER GATE

• Increased drive capability over

LS32, ALS32. AS32

typical performance

TYPE

LOW-

LEVEL

OUTPUT

CURRENT

HIGH-

LEVEL

OUTPUT

CURRENT

SN54ALS1032A 12 mA - 1 mA

SN74ALS1032A 24 mA - 2.6 mA

SN54AS1032 40 mA -40 mA

SN74AS1032 48 mA -48 mA

SN54ALS1032A (J.FH)

SN54AS1032 (J.FH)

SN74ALS1032A (N.FN)

SN74AS1032IN.FN)

logic lymbol*

(1) 8.0

(2)

14)

IS)

19)

(10)

(121

(13)

positive logic: Y = ABCD

logicsymbol*

(11 >10IA

12)
(3)

14)

(5)

2A- (6)
to

(9)

(10)
(8)

(12)

(13)
-_

positive logic: Y - A+B

' Pin numbers shown on logic symbols are for J and N packages only,

nc — no Internal connection.
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pin assignments

J. N PACKAGES FH. FN PACKAGES

1 IA 8 2Y 1 nc 1 I nc

2 IB 9 2A 2 IA 12 2Y

3 nc 10 2B 3 IB 13 2A

4 IC 1 1 nc 4 nc 14 2B

5 ID 12 2C 5 nc 15 nc

6 1Y 13 2D 6 1C 16 nc

7 GND 14 VCC 7 nc 17 nc

8 10 IB 2C

9 1Y 19 2D

10 GND 20 VCC

pin assignments

J. N PACKAGES FH. FN PACKAGES

1 IA 8 3Y 1 nc 1 1 nc

2 1B 9 3A 2 IA 12 3Y

3 IY 10 3B 3 IB 13 3A

4 2A 1 1 4Y 4 IV 14 38

5 2B 12 4A 5 nc 15 nc

6 2Y 13 4B 6 2A 16 4Y

7 GNO 14 VCC 7 nc 17 nc

B 2B 18 4A

g 2Y 19 4B

10 GND 20 VCC



1034 logic symbolt

HEX DRIVERS

• Non-inverting outputs

typical performance

TYPE

LOW-

LEVEL

OUTPUT

CURRENT

HIGH-

LEVEL

OUTPUT

CURRENT

SN54ALS1034 12 mA - 12 mA

SN74ALS1034 24 mA - 15 mA

SN54AS1034 40 mA — 40 mA

SN74AS1034 48 mA -48 mA

1A-

2A-

3A-

4A-

5A-

6A-

(1)
0

(2)

(3) (4)

(5) (6)

(9)

(11)

(13)

•2Y

-3Y

-4Y

positive logic V = A

SN54ALS1034 (J.FH)

SN54AS1034 (J.FH)

SN74ALS1034 (N.FN)

SN74AS1034 (N.FN)

1035 logic symbolt

PRODUCT GUIDE

pin assignments

J. N PACKAGES FH. FN PACKAGES

1 IA 8 4Y 1 nc 11 nc

2 IY 9 4A 2 IA 12 4Y

3 2A 10 5Y 3 IY 13 4A

4 2Y 11 5A ••- 2A 14 5Y

5 3A 12 6Y 5 nc 15 nc

6 3Y 13 6A 6 2Y 16 5A

7 GND 14 VCC 7 nc 17 nc

8 3A IB 6Y

'i 3Y 19 6A

10 GND 20 VCC

pin assignments

HEX BUFFERS WITH OPEN-

COLLECTOR OUTPUTS

• Non-inverting outputs

typical performance

1A-

2A-

3A-

4A-

5A-

6A-

(1)
t> a

(2)

(3) (4)

(5) (6)

(9) (8)

(11) (10)

(13) 112)

-4Y

J. N PACKAGES FH. FN PACKAGES

1 IA a 4Y 1 nc 11 nc

2 IY 9 4A 2 :a 12 4Y

3 2A 10 5Y 3 IY 13 4A

.-. 2Y 11 5A ••- 2A 14 5Y

5 3A 12 6Y 6 nc 15 nc

6 3Y 13 6A 6 2Y 16 5A

7 GND 14 vcc 7 nc 17 nc

8 3A IB 6Y

B 3Y 18 6A

10 GND 20 vcc

TYPE

LOW-

LEVEL

OUTPUT

CURRENT

HIGH-

LEVEL

OUTPUT

VOLTAGE

SN54ALS1035 12 mA 5.5 V

SN74ALS1035 24 mA 5.5 V

SN54ALS1035 (J.FH) SN74ALS1035 (N.FN)
Positive logic Y = A

1036
QUADRUPLE 2-INPUT POSITIVE

NOR DRIVERS

• Quad version of 'AS805A

typical performance

SN54AS1036

SN74AS1036

LOW-

LEVEL

OUTPUT

CURRENT

40 mA

HIGH-

LEVEL

OUTPUT

CURRENT

- 40 mA

logic symbol*

(2) >1>
(31

(5)

(6)
OBZB

18)_.

(91

(11)

(121
4B-

positive logic: Y • A+B

'Pin numbors shown on logic symbols oro for J and N packagos only,

nc — no internal connection.
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pin assignments

J.N PACKAGES FH.FN PACKAGES

3-203



PRODUCT GUIDE

1240
logic symbolt pin assignments

OCTAL BUFFERS/LINE

DRIVERS/LINE RECEIVERS

(inverted three-state outputs)

• Low power version of 'ALS240, AS240

typical performance

TYPE DELAY

MAX

SOURCE

CURRENT

MAX

SINK

CURRENT

POWER

DISSI

PATION

SN54ALS1240 9 -12 mA 8 mA

47.5 mWSN74ALS1240 9 -15 mA 16 mA

SN74ALS1240-1 9 -15 mA 24 mA

SN54ALS1240 (J.FH) SN74ALS1240 (N. FN)
SN74ALS1 240-1 (N.FN)

1Y2

1Y3

1Y4

'I' r^
EN

(21
> •.•

(41

161

181 -^ 1121

(191 r^
EN

3
1111 h^ l9>

t>
113)

(151 ^ 151

(171

2Y1

2Y2

2Y3

2Y4

J. N PACKAGES

1 1G"

19 2G

20 VCC

FH. FN PACKAGES

18 1Y1

Ul 2G~
20 VCC

1241 logic symbolt pin assignments

J. N PACKAGES FH. FN PACKAGES

1 IG 1 1 2A1 1 IG- 1 1 2A1

IY1 2 1A1 12 1Y4 2 1A1 1? 1Y4

1Y2 2 2Y4 13 2A2 3 2Y4 13 2A2

1Y3 - 1A2 14 1Y3 .: 1A2 14 1Y3

1Y4 b 2Y3 15 2A3 5 2Y3 1', 2 A3

li 1A3 16 IY2 ll 1A3 ID 1Y2

7 2Y2 17 2A4 1 2Y2 1 / 2A4

8 1A4 IB IY1 B 1A4 111 1Y1

2Y1 9 2Y1 19 2G 5 2Y1 •,9 2G

2Y2 10 GND 20 VCC IC GND 2 9 VCC

OCTAL BUFFERS/LINE

DRIVERS/LINE RECEIVERS

(non-inverted three-state outputs)

• Low power version of 'ASL241, LS241

typical performance

TYPE DELAY

MAX

SOURCE

CURRENT

MAX

SINK

CURRENT

POWER

DISSI

PATION

SN54ALS124 1 9 - 12 mA 8 mA

47.5 mWSN74ALS1241 9 - 15 mA 16 mA

SN74ALS12411 9 - 15 mA 24 mA

"1 ,-
EN

12) (181
[:> V

14) 1161

161 (141

(8) 112)

(191
EN

3 rnil 191
: •

113) 171

1151 151

1171 131
2Y3

2Y4

SN54ALS1241 (J.FH)

1242

SN74ALS1241 (N.FN)

SN74ALS1241-1 (N.FN)

logic symbolt

QUADRUPLE BUS

TRANSCEIVERS

(inverted three-state outputs)

• Low power version of ALS242, LS242

typical performance

TYPE DELAY

MAX

SOURCE

CURRENT

MAX

SINK

CURRENT

POWER

DISSI

PATION

SN54ALS1242 -12 mA 8 mA

SN74ALS1242 -15 mA 16 mA

SN74ALS12421 -15 mA 2.1 mA

SN54ALS1242 (J.FH) SN74ALS1242(N. FN)
SN74ALS1242-1 (N.FNl

tPin numbers shown on logicsymbols are (or J and N packages only,
nc-no internal connection.
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pin assignments

J. N PACKAGES FH. FN PACKAGES

1 CAB 8 B4 1 nc 11 nc

2 nc 9 B3 2 Cab 12 84

3 Al 10 9.2 3 nc 13 B3

4 A2 1 1 Bl 4 Al :.-. 82

5 A3 12 nc S nc 15 nc

6 A4 13 GBA 6 A2 16 Bl

7 GND 14 vcc 7 nc 17 nc

8 A3 18 nc

a A4 19 GBA

ir. GND 70 vcc



PRODUCT GUIDE

1243 logic symbolt

1131

pin assignments

QUADRUPLE BUS

TRANSCEIVERS

(non-invorted three-state outputs)

• Low power version of ALS243. LS243

typical performance

TYPE DELAY

MAX

SOURCE

CURRENT

MAX

SINK

CURRENT

POWER

DISSI

PATION

SN54ALS1243 -12 mA 8 mA

SN74ALS1243
SN74ALS1243-1

-15 mA

-15 mA

16 mA

24 mA

SN54ALS1243 (J.FH) SN74ALS1243 (N.FN)

SN74ALS1 243-1 (N.FN)

-n

ENI

EN2

Vl_l

logic symbolt

4 • Bl

1,01 „,< • B2

191 .
« * B3

181
4 •> B4

1244

OCTAL BUFFERS/LINE

DRIVERS/LINE RECEIVERS

(non-inverted three-state outputs)

• Low power version of ALS244. LS244

typical performance

TYPE DELAY

MAX

SOURCE

CURRENT

MAX

SINK

CURRENT

POWER

DISSI

PATION

SN54ALS1244A 9 ns - 12 mA 8 in A

SN74ALS1244A 9 ns - 15 mA 16 mA 45 mW

SN74ALS1244A-1 9 ns - 15 mA 24 mA

,Gl2i_C EN

r
(181

'.• '.'

IA- Ml 1161

113 'Gl
1141

112)

EN

191

(71

151

-A1 '"' 131

1Y1

1Y2

1Y3

1Y4

2Y1

2Y2

2Y3

2Y4

SN54ALS1244A (J.FH) SN74ALS1244A (N.FN)

SN74ALS1244A-1 (N.FN)

1245

OCTAL BUS TRANSCEIVERS

(non-inverted three-state outputs)

• Low power version of ALS245, LS245

typical performance

logic symbolt

_ (191

TYPE DELAY

MAX

SOURCE

CURRENT

MAX

SINK

CURRENT

POWER

DISSI

PATION

SN54ALS1245 8 - 12 mA 8 mA

113 mWSN74ALS1245 8 - 1 5 mA 16 mA

SN74ALS1245-1 8 - 1 5 mA 24 mA

SN54ALS1245 (J.FH) SN74ALS1245 (N.FN)

SN74ALS1 245-1 (N.FN)

tPin numbers shown on logic symbols are for J and N packages only,

nc — no internal connection.
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J. N PACKAGES FH. FN PACKAGES

i Sab B B4 1 nc 11 nc

2 nc '.' B3 2 GAB 12 84

3 Al 10 B2 3 nc 13 B3

4 A2 11 81 4 Al 14 B2

5 A3 nc 5 n 15 nc

6 A4 GBA 6 A2 16 B1

7 GND vcc 7 nc 17 nc

8 A3 18 nc

g A4 19 GBA

10 GNO 20 VCc

pin assignments

J. N PACKAGES FH. FN PACKAGES

1 i8 2A1 1 l2 1 1 2A1

2 1A1 ' 2 IY4 2 1A1 12 1Y4

3 2Y4 13 2A2 J 2Y4 13 2A2

4 1A2 1Y3 .: 1A2 1.1 1Y3

5 2V3 2A3 • 2Y3 2A3

6 1A3 ie 1Y2 1 1A3 ie 1Y2

7 2Y2 - •
2A4 ' 2Y2 2A4

8 1A4 18 1Y1 ••

1A4
•

1Y1

9 2Y1 25 a 2Y1 19 2G

10 GND 20 vcc 10 GND 20 vcc

pin assignments

J. N PACKAGES FH. FN PACKAGES

1 DIB 1 1 BB 1 DIR 11 B8

2 Al •2 B7 2 Al 12 B7

3 A2 13 B6 1 A2 B6

4 A3 1.1 B5 •'. A3 14 B5

5 A4 I' B4 6 A4 IS B4

6 A5 ll. B3 !• A5 16 B3

7 A6 1 .' B2 .' A6 i / B2

8 A7 18 Bl B A7 Bl

9 A8 IS G •• A8 19 G

10 GND i VCC • GND vCc
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PRODUCT GUIDE

1616

16-X-16-BITMULTIMODE MULTIPLIERS

• Multiplies Any Combination of Unsigned, Signed. Integer, or
Fractional Inputs

• Registered Inputs and Outputs

• Comparable to TRW's MPY-16HJ

• Choice of Single-Signed, Double-Signed. Unsigned, or
Signed Fractionally Adjusted Output

• Overflow Detected if a Combination of Input Data and/or
Output Formats Result in a Number that Cannot bo
Represented

• Rounding is Provided for Both Integer and Fractional
Results

logic symbol

GELS i5U^
OTTMsifiLfc*

(441

X4

X5

(5)

(54)

16 X 16 MULTIPLIER

<I>

•ALS1616

OE (PR0-PR15)

OE (PR16-PR31)

OUT REG FEED THRU

t>CLK P

>CLK OP

Y(IN),

PRIOUT) {
PR V

OVER FLOW V

SN54ALS1616 (JD) SN74ALS1616 (JD)

(24)

(401

Flexible Input-Output Format Aids in Expansion to Multiple
Precision Results

55 ns Typical Unclocked Multiply Time

• Power Dissipation Approximately 1.5 W

3-State Outputs

Ideal for Signal Processing, Including Digital Filters, FFTs.
and Automatic Line Integration

Output may be Complemented

Package Options Include Both Plastic and Ceramic Chip
Carriers in Addition to Plastic and Ceramic DIPs

Dependable Texas Instruments Quality and Reliability

pin assignments

JD PACKAGE

1 X4 .13 PR24

2 X3 :•••• PR25

3 X2 :•:•• PR26

-: .' ' :•'• PR27

9 XO 27 PR28

i: OELS 3 8 PR29

7 CLKP 3'J PR30

9 cio •10 "i!3'

9 YO PRO 41 CLKOP

10 Y1/PRI OEMS

' i Y2/PR2 13 OVR

' 2 Y3/PR3 FT

13 Y4 PR4 •::• 0P2

i.: y'j.ph', .in GND

IE Y6.PR6 ••-.' GND

;•:. Y7.PR7 ••- B CHGSIG'J

• ? Y8 PR8 •13 VCC
i'i V3 ••••, f.O OP1

13 YI0.PH1O si OPO

."0 Yl 1 /PR 1 1 '..' RND

2 1 Y12/PR12 S3 CLKX

::• Y13/PR13 '.-•- X15

:j Y14.PR14 BS X14

24 Y15.PR15 Sfl X13

2 9 PR16 S7 X12

2 6 PR17 58 XI 1

2 1 PR 18 ','.) X10

29 PR 19 10 X9

2 9 PR20 61 X8

. 9 PR21 12 X7

31 PR22 ,3. X6

32 PH23 •: X5

For chip carri

contact tho fa
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1620, 1621, 1622. 1623

OCTAL BUS TRANSCEIVERS

• Bidirectional bus transceivers

• Low power version of ALS 620, 621, 622, 623

typical performance

TYPE OUTPUT

MAX

SOURCE

CURRENT

MAX

SINK

CURRENT

SN54ALS1620 3-State -12 8 mA

SN74ALS1620 3-State -15 16 mA

SN74ALS1620-1 3-State -15 24 mA

SN54ALS1621 O-C N/A 8 mA

SN74ALS1621 O-C N/A 16 mA

SN74ALS1621-1 O-C N/A 24 mA

SN54ALS1622 O-C N/A 8 mA

SN74ALS1622 O-C N/A 16 mA

SN74ALS1622-1 O-C N/A 24 mA

SN54ALS1623 3-State -12 8 mA

SN74ALS1623 3-State -15 16 mA

SN74ALS1623-1 3 State -15 24 mA

SN54ALS1620 (J.FH)

SN54ALS1621 (J.FH)

SN54ALS1622 (J.FH)

SN54ALS1623 (J.FH)

SN74ALS1620 (N.FN)

SN74ALS1620-1 (N.FNl

SN74ALS1621 (N.FN)

SN74ALS1621-1 (N.FN)

SN74ALS1622 (N.FN)

SN74ALS1 622-1 (N.FN)

SN74ALS1623 (N.FN)

SN74ALS1 623-1 (N.FN)

logic symbol. 'ALS1620'

ENI

EN2

V i o

logicsymbol. 'ALS16211

CBA ',9'

tPin numbers shown on logic symbols are (or J and N packages only,

nc - no internal connection.

1161

3"
(131

2r
mi

2T'

Texas
Instruments
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PRODUCT GUIDE

pin assignments

J. N PACKAGES FH. FN PACKAGES

1 GAB BB 1 GAB B8

2 Al B7 2 Al 1 2 87

3 A2 13 B6 3 A2 II B6

4 A3 14 B5 .: A3 14 65

5 A4 IS 84 5 A4 15 B4

6 A5 16 B3 G A5 II B3

7 A6 ' 1 B2 1 46 B2

8 A7 18 Bl B A7 18 B1

'1 A8 19 5BA 9 A8 1" GBA

10 GND 311 VCC 10 GND 20 VCC

logic symbol, "ALS1622f

GBA
(19) ^

ENI

EN2

n r1

in

i!^ O i <3

(17)D> 2 O

1Jvz 3"
l2ri JJ

"id ^J

L^
(13)

n 13
(121

~ri 3

!_ ^J

logic symbol. 'ALS16231

G"BA

GAB

1191 ^
ENI

EN2

n r

in

,2,«« V i <I
LL t> 2 V (171

(41

_!J

11.
(51 (15)

IB'.«
(141

Ll
(71

_l
(13)

""•«
(121

ll

__U
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1638,1639

OCTAL BUS TRANSCEIVERS

• Bidirectional bus transceivers

• "A" bus outputs are open-
collector: "B" bus outputs are
threa-state

• *ALS1638-inverting logic

• 'ALS1639-true logic

• Low power versions of 'ALS638, 'ALS639

typical performance

TYPE DELAY

MAX

SOURCE

CURRENT

MAX

SINK

CURRENT

SN54ALS1638 7 ns -12 mA 8 mA

SN74ALS1638 7 ns -15 mA 16 mA

SN74ALS1 638-1 7 ns -15 mA 24 mA
SN54ALS1639 8 ns -12 mA 8 mA

SN74ALS1639 8 ns -15 mA 16 mA

SN74ALS1 639-1 8 ns -15 mA 24 mA

SN54ALS1638 (J.FH) SN74ALS1638 (N.FN)
SN54ALS1639 (J.FHI SN74ALS1639 (N.FN)

SN74ALS1 638-1 IN.FN)
SN74ALS1639-1 (N.FN)

logic symbol, 'ALS16381
119)

logic symbol, 'ALS 16391

5 «19»
DIR

TPin numbers shown on logic symbols are for J and N packagesonly,
nc — no internal connection.

3-208 Texas
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pin assignments

J. N PACKAGES

1 DIB 11 B8

2 Al 12 B7

3 A2 13 BS

4 A3 14 B5

6 A4 15 B4

16 B3

17 82

18 Bl

9 A8 19 5"
10 GNO 20 VCC

FH. FN PACKAGES

1 DIB 11 B8

2 Al 12 B?

3 A2 13 86

4 A3 14 B5

5 A4 15 B4

6 A5 16 B3

7 A6 17 82

8 A7 18 Bl

9 AS 19 5"
10 GND 20 VCC



1640,1641,1642,
1643,1644,1645

OCTAL BUS TRANSCEIVERS

• Low power versions of 'ALS640A, 'ALS641A, 'ALS642A.

•ALS643A. 'ALS644A. 'ALS645A

typical performance

TYPE OUTPUT DELAY

MAX

SOURCE

CURRENT

MAX

SINK

CURRENT

SN54ALS1640A 3-State 7 ns -12 mA 8 mA

SN74ALS1640A 3-State 7 ns - 15 mA 16 mA

SN74ALS1640A-1 3-State 7 ns - 15 mA 24 mA

SN54ALS1641 O-C N/A 8 mA

SN74ALS1641 O-C N/A 16 mA

SN74ALS1641-1 O-C N/A 24 mA

SN54ALS1642 O-C N/A 8 mA

SN74ALS1642 O-C N/A 16 mA

SN74ALS1642-1 O-C N/A 24 mA

SN54ALS1643 3-State -12 mA 8 mA

SN74ALS1643 3-State - 15 mA 16 mA

SN74ALS1643-1 3-State -15 mA 24 mA

SN54ALS1644 O-C N/A 8 mA

SN74ALS1644 O-C N/A 16 mA

SN74ALS1644-1 O-C N/A 24 mA

SN54ALS645A 3-State 10 ns -12 mA 8 mA

SN74ALS645A 3-State 10 ns -15 mA 16 mA

SN74ALS645A-1 3-State 10 ns - 15 mA 24 mA

SN54ALS1640AU.FH)

SN54ALS1641 IJ.FH)

SN54ALS1642U.FH)

SN54ALS1643 (J.FH)
SN54ALS1644 (J.FH)

SN54ALS1645A (J.FH)

640A (N.FN)

641 (N.FN)

642 (N.FN)

643 (N.FN)

644 (N.FN)
645A (N.FN)

640A-1 (N.FN)

641-1 (N.FN)

642-1 (N.FN)

643-1 (N.FN)
644-1 (N.FN)

645A-1 (N.FN)

SN74ALS1

SN74ALS1

SN74ALS1

SN74ALS1

SN74ALS1

SN74ALS1

SN74ALS1

SN74ALS1

SN74ALS1

SN74ALS1

SN74ALS1

SN74ALS1

tPin numbers shown on logic symbols are lor J and N packages only,

nc - no internal connection.

PRODUCT GUIDE

pin assignments

J. N PACKAGES FH. FN PACKAGES

1 DIB 1 1 BB 1 DIR 1 1 BB

2 Al 1 .' B7 2 Al 12 B7

3 A2 13 B6 3 A2 13 B6

4 A3 1.1 B5 •1 A3 1.'. B5

5 A4 IS B4 5 A4 \9 B4

6 A5 Hi B3 6 A5 18 B3

7 A6 1 ' B2 7 A6 B2

8 A7 |« Bl -
A7 18 Bl

9 A8 (5 9 A8 in

10 GND 20 vcc 10 GND .'<) vcc

logic symbol, 'ALS1640At
J= 1191 r^ G3

3 ENI (BA)

3EN2 (ABl
^ r

Din "\ *-

<21 ^Al —94 «g

13)

VI < JlO 2V

(41 ^
fj
pf

A4 l5l»« 3
Jl

171 * -*
Jl

ztrI

,9L- ^
Jl

^-1
logic symbol. 'ALS16411

- (19)

Texas
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PRODUCT GUIDE

1640,1641,1642,
1643,1644,1645 continued

logic symbol. 'ALS 16421

s (19) G3

3EN1 |BA|

3EN2 (AB)
3— r.
Ol <]

logic symbol, "ALS1643t

= (19) G3

3EN1 (BA)

3EN2(AB]

Vi <]
l> 2Q

1181

r
(171

ZtT
[> 2V

l_18)

(171

(16)

CTB3
(151

B4

(141
B5

Z!T

zt
^

ZZT

logic symbol, 'ALS 16441

G 119)
DIR 12V 3 ENI |BA)

3EN2 [AB)

01 <3

O 20

(181

(171

1161

r!r

zrr

zrr

rr

logic symbol, 'ALS1645At

- (19)

3 ENI (BA)
_3EN2 (AB)
3 c
Vi <

t> 2V

tPin numbers shown on logic symbols are tor J and N packages only.
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PRODUCT GUIDE

2620, 2623

OCTAL BUS

TRANSCEIVERS/MOS DRIVERS

• Bidirectional bus transceivers for

driving MOS devices

• Local bus latch capability

• I/O ports have 25 ohm series
resistors so no external resistors

are required

• Choice of True or Inverting logic

• 3-State outputs

typical performance

TYPE

MAX

SOURCE

CURRENT

MAX

SINK

CURRENT

SN54AS2620 - 12mA 48 mA

SN74AS2620 - 15 mA 64 mA

SN54AS2623 - 12 mA 48 mA

SN74AS2623 - 15 mA 64 mA

SN54AS2620 (J.FHI

SN54AS2623 (J.FH)

SN74AS2620 (N.FN)

SN74AS2623 (N.FN)

logic symbol1 'AS2620

gBA l19) r> ENI

EN2

V 1 <BJtd
(171

(161

dr

\> 2 V

(15)

E2T'
(14)

(131

(121

hd

2T

t Pin numbers shown on logic symbols arc tor J and N packages only.

pin assignments

J.N PACKAGES FH.FN PACKAGES

1 GAB 11 B8 1 GAB 11 B8

2 A1 12 B7 2 A1 12 B7

3 A2 13 B6 3 A2 13 B6

4 A3 14 B5 4 A3 14 B5

5 A4 15 B4 5 A4 15 84

6 A5 16 B3 6 A5 16 B3

7 A6 17 B2 7 A6 17 B2

8 A7 18 Bl 8 A7 18 B1

9 A8 19 GBA 9 A8 19 GBA

10 GND 20 VCC 10 GND 20 vcc

logic symbol' AS2623

CD- l19) "" EN1

EN2

1._ r

CAD l11

A1 l2'«4 V i •:

(3)
0 2 V

-«»—

Jl

-- ,5L-

Jl

A- '6'. •
Jl

AT (7'« i
1

_u
A7 mm4

=x,
— »'--

Jl

Texas
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2640, 2645

OCTAL BUS TRANSCEIVERS/MOS DRIVERS

• Bidirectional octal bus transceivers for driving
MOS devices

• I/O ports have 25 ohm series resistors so no
external resistors are required

• Choice of true or inverting logic
• 3-state outputs

typical performance

TYPE

MAX

SOURCE

CURRENT

MAX

SINK

CURRENT

SN54AS2640 - 12 mA 48 mA

SN74AS2640 - 15 mA 64 mA

SN54AS2645 - 12 mA 48 mA

SN74AS2645 - 15 mA 64 mA

SN54AS2640 (J.FH)
SN54AS2645 (J.FH)

SN74AS2640 (N.FN)

SN74AS2645 (N.FN)

logic symbol* 'AS2640

= 119)

t Pin numbers shown on Ic symbols are lor J and N packagos only.

pin assignments

J.N PACKAGES FH.FN PACKAGES

1 DIR 11 B8 1 DIR 11 B8

2 A1 12 B7 2 Al 12 B7

3 A2 13 B6 3 A2 13 B6

4 A3 14 B5 4 A3 14 B5

5 A4 15 B4 5 A4 15 B4

6 A5 16 83 6 A5 16 B3

7 A6 17 B2 7 A6 17 B2

8 A7 18 Bl 8 A7 18 61

9 A8 19 G 9 A8 19 G

10 GND 20 VCC 10 GND 20 VCC

logic symbol7 'AS2645

G l191
DIR ID

12)
Al

3 ENI [BA]

3EN2IAB)

Vi <]
zrr

(171

rr

jf
JT

1141

r
1131

JT

JT

JT
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8003 logic symbol'

IADUAL 2-INPUT POSITIVE-NAND GATE
• Dual version of 'ALSOO IB

2A

SN54ALS8003 (JG.FH) SN74ALS8003 (P.FN) 2B

& ^ (3)

-^ (5)

T Pin numbers shown on logic symbols are for JG and P packages only.

PRODUCT GUIDE

pin assignments

JG.P PACKAGE FH.FN PACKAGE

1 IA 1 nc 11 nc

2 1B 2 IA 12 2Y

3 1Y 3 nc 13 nc

4 GND 4 nc 14 nc

5 2Y 5 IB 15 2A

6 2A 6 nc 16 nc

7 2B 7 IY 17 2B

8 VCC 8 nc 18 nc

9 nc 19 nc

10 GND 20 VCC

TJ

3
CD
4-»

U
3

TJ
O

Texas
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PRODUCT GUIDE

'PAL16L8

FIELD-PROGRAMMABLE

LOGIC. FIXED-OR ARRAYS

• Octal 16-input AND-OR-INVERT

gate array

pin assignments

J. N PACKAGES

1 I 11 I

2 I 12 0

3 I 13 I/O

4 1 14 I/O

5 1 15 I/O

6 1 16 I/O

7 1 17 I/O

8 1 18 I/O

9 1 19 0

10 GND 20 VCC

functional block diagram

SN54PAL16L8A (J) SN74PAL16L8A (J.N)
-denotes fused Inputs

'PAL16R4
FIELD-PROGRAMMABLE

LOGIC. FIXED-OR ARRAYS

• Quad 16-input registered AND-OR

gate array

pin assignments

functional block diagram

J. N PACKAGES

1 CLK 1 1 OE

2 I 12 I/O

3 I 13 I/O

4 I 14 Q

5 I 15 Q

6 I 16 Q

7 I 17 Q

8 I 18 I/O

9 I 19 I/O

10 GND 20 VCC

SN54PAL16R4A (J) SN74PAL16R4A (J.N)

Oil-

CLK-

-denotes fused inputs

>-/-

16

&

32X64
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3

6id

vo -v

^

^

^

^

>•*

"*♦•

-•»-»>-

-»!-*>-

-•*♦-

-++-

-+-*-

I/O

I/O

-4-»>—i/o

-++—I/O

-*-♦—I/O

-*>—I/O

- I/O

-I/O

-I/O
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'PAL16R6
FIELD-PROGRAMMABLE

LOGIC, FIXED-OR ARRAYS

»Hex 16-input registered AND-OR

gate array

pin assignments

J. N PACKAGES

1 CLK 11 OE

2 I 12 I/O

3 I 13 Q

4 I 14 Q

5 I 15 Q

6 1 16 Q

7 1 17 Q

8 1 18 Q

9 1 19 I/O

10 GND 20 VCC

SN54PAL16R6A (J) SN74PAL16R6A (J.N)

'PAL16R8

FIELD-PROGRAMMABLE

LOGIC. FIXED-OR ARRAYS

• Octal 16-input registered AND-OR

gate array

pin assignments

J. N PACKAGES

1 CLK 11 OE

2 I 12 Q

3 I 13 Q

4 I 14 Q

5 I 15 Q

6 I 16 Q

7 I 17 Q

8 1 18 Q

9 1 19 Q

10 GND 20 VCC

SN54PAL16R8A (J) SN74PAL16R8A (J.N)

functional block diagram

OE

CLK

^donotes fused inputs

16
p-y-

functional block diagram

PRODUCT GUIDE

EN2

h>C1

5l
1=0 2V

)1D

V 3 -*-♦-

~4-+~

I/O

I/O

EN2

>C1

_c

8

s

&

32X64

>1 l-O

r1D
2V

8_

V

8, «!> V

81 —

16

|
8 |
8

•\|
s

8 J
8

s

<j>
8

—«—

-donotos fused Inputs

CD

"5
CD

o
3

TJ
O
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PRODUCT GUIDE

3-216

'PAL20L8

FIELD-PROGRAMMABLE

LOGIC. FIXED-OR ARRAYS

• Octal 20-input AND-OR-INVERT

gate array

pin assignments

JT. NT PACKAGES

1 1 13 1

2 1 14 l/PRELOAD

3 1 15 0

4 1 16 I/O

5 1 17 I/O

6 1 18 I/O

7 1 19 I/O

8 1 20 I/O

9 1 21 I/O

10 1 22 0

1 1 1 23 1

12 GND 24 VCC

functional block diagram

0

I/O

I/O

I/O

I/O

I/O

1.0

a

40X64 7

7

—f—

t>
20

7

>"*
—f—

20

7

6 7

°"1
7

j °~T

—7*— ^

6

—A-—«

—denotes fused Inputs

SN54PAL20L8A (JT) SN74PAL20L8A (JT.NT)

'PAL20R4
FIELD-PROGRAMMABLE

LOGIC, FIXED-OR ARRAYS

• Quad 20-input registered AND-OR

gate array

pin assignments

JT. NT PACKAGES

1 OUTCLK 13 CT

2 I 14 l/PRELOAD

3 I 15 I/O

4 I 16 I/O

5 I 17 Q

6 I 18 Q

7 1 19 Q

8 1 20 Q

9 1 21 I/O

10 I 22 I/O

11 I 23 1

12 GND 24 VCc

functional block diagram

OE

OUTCLK-

12

20

&

40X64

.-h

SN54PAL20R4A (JT) SN74PAL20R4A (JT.NT) "denotes fused inputs

Texas
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PRODUCT GUIDE

PAL20R6
functional block diagram

FIELD-PROGRAMMABLE

LOGIC, FIXED-OR ARRAYS

OE

OUTCLK

—O EN2

>C1

h.

»Hex 20-input registered AND-OR

gate array.

pin atsignrnents

JT. NT PACKAGES

1 OUTCLK 24 VCc

2 I 23 I

3 I 22 I/O

21 Q

20 Q

19 Q

18 Q

17 Q

9 I 16 Q

15 I/O

11 I 14 l/PRELOAD

12 GND 13 OE

12 20

20

&

40X64

>1

V

l-O 2V
)1D

-»**•

>-•? -4->-

- I/O

- I/O

SN54PAL20R6A (JT) SN74PAL20R6A (JT.NT) ~ denotesfused Inputi.

'PAL20R8
FIELD-PROGRAMMABLE

LOGIC, FIXED-OR ARRAYS

• Octal 20-input registered AND-OR

gate array.

pin assignment:.

JT. NT PACKAGES

1 OUTCLK 24 VCC

2 I 23 I

3 1 22 Q

4 1 21 Q

5 1 20 Q

6 1 19 Q

7 1 18 Q

8 1 17 Q

9 1 16 Q

10 1 15 Q

11 1 14 l/PRELOAD

12 GND 13 OE

functional block diagram

EN2

>C1

.C

12

8

20

&

40X 64

>1 l-O

SlD
2V

8

—Sj

8

s

8>

20
8

\

8

8

s

8

s

8

SN54PAL20R8A (JT) SN74PAL20R8A (JT.NT) denotes fused inputs

0)

'5
CD
4->
U
3

TJ
O
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PRODUCT GUIDE

'PL839, PL840
FIELD-PROGRAMMABLE

LOGIC ARRAYS

• 'PL839 —three-state outputs

• 'PL840 - open-collector outputs

• Programmable output polarity

pin assignments

J. JT. NT PACKAGES

1 OE1 13 OE2

2 I 14 0

3 1 15 0

4 1 16 0

5 1 17 I

6 1 18 I

7 1 19 I

8 1 20 1

9 0 21 I

10 0 22 I

11 0 23 I

12 GND 24 VCC

SN54PL839 (J)

SN54PL840 (J)

SN74PL839 (JT.NT)

SN74PL840 (JT.NT)

3-218

functional block diagram

OEI •

0E2 O

14

>1

32X6
» 1

0 &

28X32

32

_

14

„,

1

-

•

donotos fused inputs.

'PL839 has3-state (v) outputs; 'PL840 hasopen-collector (£) outputs.
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'PAUU9L8
FIELD-PROGRAMMABLE

LOGIC, FIXED-OR ARRAYS
• Octal 19-input registeredAND-OR-INVERT

gate array

pin assignments

JT.NT PACKAGES I

11 I 13 1

2 l/D 14 INCLK/PRELOAD

3 l/D 15 0

4 l/D 16 I/O

5 l/D 17 I/O

6 l/D 18 I/O

7 l/D 19 I/O

8 l/D 20 I/O

9 l/D 21 I/O

10 l/D 22 O

11 l/D 23 l/D

12 GND 24 VCC

SN54PALR19L8 (JT) SN74PALR19L8 (JT.NT)

'PALR19R4
FIELD-PROGRAMMABLE

LOGIC, FIXED-OR ARRAYS

• Quad 19-input registered AND-OR

gato array

pin assignments

5E-

OUTCLK-

functional block diagram

— >0C2

--1C2

— 2D 11

b-r4-

JT. NT PACKAGES

1 OUTCLK 13 OE

2 l/D 14 INCLK/PRELOAD

3 l/D 15 I/O

4 l/D 16 I/O

5 l/D 17 Q

6 l/D 18 Q

7 l/D 19 Q

8 l/D 20 Q

9 l/D 21 I/O

10 l/D 22 I/O

11 l/D 23 l/D

12 GND 24 VCC

I
*Tf

SN54PALR19R4 (JT) SN74PALR19R4 (JT.NT)

Texas
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PRODUCT GUIDE

EN2

CI

2V

6 l/D

~N

v :> -«-*-

-«-*-

-*-*-

-^ -«-*-

-I/O

•I/O

-I/O

0)
TJ

'5
CD
+•»

u
D

TJ
O
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'PALR19R6
FIELD-PROGRAMMABLE

LOGIC, FIXED-OR ARRAYS

• Hex 19-input registered AND-OR

gate array

pin assignments

JT, NT PACKAGES

1 OUTCLK 13 OE

5E-
OUTCLK-

functional block diagram

0C2

+ 1C2

-C EN2

-C1

1-0 2V

2 l/D 14 INCLK/PRELOAD

INCLK-

l/D-

3 l/D

4 l/D

5 l/D

6 l/D

7 l/D

8 l/D

9 l/D

10 l/D

11 l/D

12 GND

15 I/O

16 Q

18 Q

21 Q

22 I/O

23 l/D

24 VCC

XL 4 »

3 •] «•

SN54PALR19R6 (JT) SN74PALR19R6 (JT.NT)

'PALR19R8
FIELD-PROGRAMMABLE

LOGIC, FIXED-OR ARRAYS

• Octal 19-input registered AND-OR

gate array

pin assignments

functional block diagram

5E-

0UTCLK-
c EN2

>C1

•V

8&

38 X 64

>1 1
Ol/D

=0 2V ^

8/ J ^

""

>0C2

•1C2

2D

MO

Ml

J
11

- /

3 1>

—VJ
, 'V. c

r
/

8.

S| _

8.
\

i
s|>

8,
rvV-

s
—

B,

'.NT)

JT, NT PACKAGES

1 OUTCLK 13 OE

2 l/D 14 INCLK/PRELOAD

3 l/D 15 Q

4 l/D 16 Q

5 l/D 17 Q

6 l/D 18 Q

7 l/D 19 Q

8 l/D 20 Q

9 l/D 21 Q

10 l/D 22 Q

11 l/D 23 l/D

12 GND 24 VCC

SN54PALR19R8 (JT) SN74PALR19R8 (Jl

3-220 , Texas
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'PALT19L8
FIELD-PROGRAMMABLE

LOGIC. FIXED-ORARRAYS

• Octal 19-input latched AND-OR-INVERT

gate array

pin assignments

JT.NT PACKAGES

13 I

2 l/D 14 INLE/PRELOAD

3 l/D 15 O

4 l/D 16 I/O

5 l/D 17 I/O

6 l/D 18 I/O

7 l/D 19 I/O

8 l/D 20 I/O

9 l/D 21 I/O

10 l/D 22 O

11 l/D 23 l/D

12 GND 24 VCC

functional block diagram

»,

!>

8.

38 X 64

EN-y
7,

?/

—c 0C2

-1C2

20

MO

Ml

-?*- > • 4 »

n V'

>*

?,

11

r
tf

8,

\t

\,

-±-

-

I-

-»8' •*-
-4 »

-V- «

SN54PALT19L8 (JT) SN74PALT19L8(JT.NT)

'PALT19R4
FIELD-PROGRAMMABLE

LOGIC. FIXED-ORARRAYS

• Quad 19-input registered AND-OR

gate array.

pin assignments

JT, NT PACKAGES

1 OUTCLK 13 51

2 l/D 14 INLE/PRELOAD

3 l/D 15 I/O

4 l/D 16 I/O

5 l/D 17 Q

6 l/D 18 Q

7 l/D 19 Q

8 l/D 20 Q

9 l/D 21 I/O

10 l/D 22 I/O

11 l/D 23 l/D

12 GND 24 VCC

SN54PALT19R4 (JT) SN74PALT19R4 (JT.NT)

Texas
Instruments
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'PALT19R6
FIELD-PROGRAMMABLE

LOGIC, FIXED-OR ARRAYS

• Hex 19-input latched AND-OR

gate array

pin assignments

functional block diagram

5E-
OUTCLK-

JT, NT PACKAGES

1 OUTCLK 13 OE

2 l/D 14 INLE/PRELOAD

3 l/D 15 I/O

4 l/D 16 Q

5 l/D 17 Q

6 l/D 18 Q

7 l/D 19 Q

8 l/D 20 Q

9 l/D 21 Q

10 l/D 22 I/O

11 l/D 23 l/D

12 GND 24 VCC

FNTE- 0C2

4-1C2

20

yVi

SN54PALT19R6 (JT) SN74PALT19R6 (JT.NT)

'PALT19R8
FIELD-PROGRAMMABLE

LOGIC. FIXED-OR ARRAYS

• Octal 19-input latched AND-OR

gate array

pin assignments

JT. NT PACKAGES

1 OUTCLK 13 OE"

2 l/D 14 INLE/PRELOAD

3 l/D 15 Q

4 l/D 16 Q

5 l/D 17 Q

6 l/D 18 Q

7 l/D 19 Q

8 l/D 20 Q

9 l/D 21 Q

10 l/D 22 Q

11 l/D 23 l/D

12 GND 24 VCC

functional block diagram

TRUE-

l/D-

OE-

OUTCLK-

0C2

+ 1C2
20

SN54PALT19R8 (JT) SN74PALT19R8 (JT.NT)

11

o-*-

3-222 , Texas
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PRODUCT GUIDE

TBP14S10 ('S287) This product is no longer in production, it Is replaced by TBP24S10.

TBP14SA10 CS387) This product Is no longer in production. HIs replaced by TBP24SA10.

TBP18S22 ($471) This product is no longer In production. It is replaced by TBP28L22.

TBP18SA22 ('S470) This product is no longer in production. It i. raplacad by TBP28LA22.

TBP18S030 (S288)
PROGRAMMABLE READONLY

MEMORIES

• 32 X 8

• Three-state outputs

• Typical address access time

... 25 ns

• Typical power . . . 400 mW

logic symbol1

PROM 32 X 8

AV

AV

<S AV

Ll AV
fA31 AV

J A^
AV

EN AV

(1)

12)

(10) (3)

nu (4)
(12)

(13) (6)
(14)

(7)

l^»(15)
(9)

TBP18SA030 ('$188) 10*•»,*»*
PROGRAMMABLE READ-ONLY

MEMORIES

• 32X8

• Open-collector outputs

• Typical address access time

. . . 25 ns

• Typical power. . . 400 mW

(10)

(15) O^

PROM 32 X 8

4-^

A<2

aQ.

a<2

a£

aO

Afi

aO

AO

(1)

(2)

(3)

(4)

00

Ql

Q2

Q3

15! 04
<£! as
iZL—oe
!2L_Q7

pin assignments

J. N PACKAGES

1 QO 9 Q7

2 01 10 AO

3 02 11 Al

4 03 12 A2

5 CM 13 A3

6 05 14 A4

7 06 15 G

8 GND 16 VCC

For chip carrier optic

contact tho factory.

pin assignments

J. N PACKAGES

1 OO 9 Q7

2 01 10 AO

3 02 11 A1

4 03 12 A2

5 04 13 A3

6 OS 14 A4

7 06 15 G

8 GND 16 VCC

For chip carrier options and information

contact the factory.

TBP18S42 ('S472) This product is no longer in production, it is replaced by TBP28S42.

TBP18SA42 ('S473) This product Is no longer in production, itIs replaced by TBP28SA42.

TBP18S46(#$474) This product is no longer in production, it is replaced by TBP28S46.

TBP18SA46 CS475) This product is no longer in production. It is replaced by TBP28SA46.

1 Pin numbers shown on logic symbols aro for J and N packages only,
nc — no internal connoctlon.

Texas
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TBP24S10
PROGRAMMABLE READ-ONLY
MEMORIES

• 256 X 4

• Three-state outputs

• Typical address access time

... 35 ns

• Typical select time . . . 20 ns

• Typical power . .. 375 mW

TBP24SA10
PROGRAMMABLE READ-ONLY

MEMORIES

• 256 X 4

• Open-collector outputs
• Typical address access time

. . . 35 ns

• Typical select time ... 20 ns

• Typical power . . . 375 mW

logic symbol*

logic symbol?

(5)

i

0

10M 256 X 4

(6)

AO

>A-°- AQ[ 255 AO
AO

(71 (12)
(41 (11)

(31 (10)
(2)

(9)
(1)

(15)

Wis.
&

EN(13) IS.

Pinnumbers shown on logic symbols aretor J and Npackages only,
nc - no internal connection.

3-224 . Texas
Instruments
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pin assignments

J. U PACKAGES

1 A6 9 03

2 A5 10 02

3 A4 11 01

4 A3 12 00

5 AO 13 Gl

6 A1 14 G2

7 A2 15 A7

8 GND 16 VCC

Forchipcarrier options andinformation,
contact the factory.

pin assignments

J. N PACKAGES

1 A6 9 03

2 A5 10 02

3 A4 11 Ql

4 A3 12 00

5 AO 13 Gl

6 Al 14 G2

7 A2 15 A7

8 GND 16 VCC

chip carrier options i
act the factory.



TBP24S41 CS476)
PROGRAMMABLE READ-ONLY

MEMORIES

• 1024 X 4

• Three-state outputs

• Typical address access time

. . . 40 ns

• Typical select time . . . 20 ns

• Typical power . . . 475 mW

TBP24SA41 CS477)
PROGRAMMABLE READ-ONLY

MEMORIES

• 1024 X 4

• Open-collector outputs

• Typical address access time

. . . 40 ns

• Typical select time .. . 20 ns

• Typical power. . . 475 mW

TBP24S81 CS454)
PROGRAMMABLE READ-ONLY

MEMORIES

• 2048 X 4

• Three-state outputs

• Typical address access time

. ..45ns

• Typical select time . .. 20 ns

• Typical power . . . 625 mW

logic symbol1

(5)

PROM 1024

0-w

X4

AV

AV

AV

AV

(6)

r A1023

(7)

W (14)

(3) (13)

(2) (12)

(1) (11)
(17)

(16)

. .15,

Si
EN

1 W

logic symbol7

A0-

A1-

A2-

A3-

A4-

A5-

A6-

A7

A8

A9

G2

Gl

(5)

PROM 1024 X 4

(6)

AO

(7)

(4) (14)

(31 (13)

(2) >A —f 1023 A0

[
(12)

(1) (111
(17)

(16)

, (15)

6.

EN(8)

logic symbol1

t Pin numbers shown on logic symbols are for J and N packages only,
nc - no internal connection.

Texas
Instruments
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PRODUCT GUIDE

pin •aslonrrttnts

J. N PACKAGES

1 A6 10 G2

2 A5 11 03

3 A4 12 Q2

4 A3 13 Ql

5 A0 14 Q0

6 A1 15 Ag

7 A2 16 A8

8 G1 17 A7

9 GND 18 VCC

chip carrier optic

act the factory.

pin assignments

J. N PACKAGES

1 A6 10 G2

2 A5 11 Q3

3 A4 12 Q2

4 A3 13 Q1

5 A0 14 Q0

6 A1 15 A9

7 A2 16 A8

8 Gl 17 A7

9 GND 18 VCC

For chip carrier options

contact the factory.

pin assignments

J.N PACKAGES

1 A6 10 5

2 A5 11 Q3

3 A4 12 Q2

4 A3 13 Ql

5 A0 14 Q0

6 Al 15 A9

7 A2 16 A8

8 A10 17 A7

9 GND 18 VCC

-id Informatior

For chip carrier options and information,
contact the factory.
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TBP24SA81 ('S455)
PROGRAMMABLE READ-ONLY

MEMORIES

• 2048 X 4

e Open-collector outputs

e Typical address access time

...45 ns

• Typical select time ... 20 ns

• Typical power ... 625 mW

TBP28L22
LOW-POWER PROGRAMMABLE

READ-ONLY MEMORIES

• 256 X 8

• Three-state outputs

• Typical address access time

...45 ns

• Typical select time ... 20 ns

• Typical power . . . 375 mW

TBP28LA22
LOW-POWER PROGRAMMABLE

READ-ONLY MEMORIES

• 256X8

• Open-collector outputs

• Typical address access time

. .. 45 ns

• Typical select time . . . 20 ns

• Typical power . . . 375 mW

logic symbol7

logic symbol7

AO

Al-

A2-

A3-

A4-

A5-

A6

(41

(17)

(18)

A7-il2L
G2 ,16'
G,-U5U^

logic symbol7

7Pin numbers shown onlogic symbols are for J and Npackages only,
nc — no internal connection.

AV

AV

AV

AV

AV

AV

AV

AV

(7)

(13)

(14)

-Ql

-Q2

-Q3

-Q4

-OS

-Q6

-Q7

3-226 , Texas
Instruments
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pin assignments

J. N PACKAGES

1 A6 10 G"
2 A5 11 Q3

3 A4 12 Q2

4 A3 13 Ql

5 AO 14 Q0

6 A1 15 A9

7 A2 16 A8

8 A10 17 A7

9 GND 18 VCC

Forchip carrier options andinformation,
contact the factory.

pin assignments

J. N PACKAGES

1 A0 11 Q4

2 A1 12 Q5

3 A2 13 06

4 A3 14 Q7

5 A4 15 G~1

6 Q0 16 G2

7 Ql 17 A5

8 02 18 A6

9 03 19 A7

10 GND 20 VCC

For chip carrier options and information,
contact the factory.

pin assignments

J. N PACKAGES

1 AO 11 Q4

2 Al 12 Q5

3 A2 13 Q6

4 A3 14 Q7

5 A4 15 G1

6 QO 16 G2

7 Ql 17 A5

8 02 18 A6

9 Q3 19 A7

tO GND 20 VCC

For chip carrier options and infor

contact tho factory.



TBP28L42
LOW-POWERPROGRAMMABLE

READ-ONLY MEMORIES

e 512X8

e Three-state outputs

• Typical address access time

. . . 55 ns

• Typical select time . . . 25 ns
e Typical power .. . 275 mW

' Pin numbers shown on logic symbc

nc — no internal connection.

logic symbol7

i for J and N packages only.

Texas
Instruments
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PRODUCT GUIDE

pin assignments

J.N PACKAGES

1 AO 11 Q4

2 A1 12 Q5

3 A2 13 Q6

4 A3 14 Q7

5 A4 15 C

6 QO 16 A5

7 01 17 A6

8 Q2 18 A7

9 Q3 19 A8

10 GND 20 VCC

For chip carrier optior

contact tho factory.

and information.
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TBP28L45

TBP28L46
LOW-POWER PROGRAMMABLE

READ-ONLY MEMORIES

e 512X8

• Three-state outputs

• Typical address access time

. .. 55 ns

• Typical select time . .. 25 ns

• Typical power . .. 275 mW

TBP28L85A
TBP28L86A
LOW-POWER PROGRAMMABLE

READ-ONLY MEMORIES

• 1024X8

• Three-state outputs

e Typical address access time

. . . 65 ns

e Typical select time .. . 30 ns

e Typical power . . . 275 mW

logic symbol'

(7)

(61

(1)

(23)

G4 <21) r^
(19)

gi (20> rs.

logic symbol7

PROM 512X8

AV

AV

D AV
ii av

AV

AV

AV

AV
(17)

-Ql

-Q2

-03

-Q4

•Q5

•Q6

•07

AO (81
PROM 1024 X 8

A! W
AV

AV

AV

• a-5- AV
r 1023 AV

AV

AV

AV

(91

A2 «61 (10)

A3 «5> (11)

A4 ,4) (13)

A5 ,31 (14)

A6 ,21 (15)

A7 m (161

AB ,23> m \
A9 ,22>
01 (21> IS, 8>

EN
C3 <191
0I (18)
ci l20) is.

-Ql

-02

-04

-05

pin assignments

J. N PACKAGES

1 A7 13 Q3

2 AG 14 Q4

3 A5 15 Q5

4 A4 16 Q6

5 A3 17 Q7

6 A2 18 G2

7 Al 19 G3

8 A0 20 G"l

9 Q0 21 G4

10 Ql 22 nc

11 02 23 A8

12 GND 24 VCc

antact the factory.

pin assignments

J.N PACKAGES

1 A7 13 03

2 A6 14 Q4

3 A5 15 Q5

4 A4 16 Q6

5 A3 17 Q7

6 A2 18 G2

7 A1 19 G3

8 AO 20 Gl

9 QO 21 G4

10 Ql 22 A9

11 Q2 23 A8

12 GND 24 VCC

For chip carrieroptionsand information,
contact the factory.

o
Q.
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O
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c
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CD

IbrZOLob ( Lb478) This product is no longer In production, it is replaced by TBP28L86A.

7Pinnumbors shown on logic symbols arefor J andNpackages only,
nc — no internal connection.
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TBP28L165
LOW-POWERPROGRAMMABLE

READ-ONLY MEMORIES

e 2048 X 8

e Three-state outputs

e Typical address access time

. . . 65 ns

e Typical select time . . . 30 ns

• Typical power . . . 350 mW

TBP28L166
LOW-POWER PROGRAMMABLE

READ-ONLY MEMORIES

• 2048 X 8

• Three-state outputs

• Typical address access time

. ..65ns

• Typical select time . .. 30 ns

• Typical power. . . 350 mW

logic symbol7

. (8)
(T

ROM 2048 X 8

Al l71
AV

AV

AV

(9) (
A- <6) (10) ,
A3 ,51 (11)

ai (41 (13)

A- (3) (14)

ar l2)

10

AV

AV

AV

(15)

a? ro (16)

AO l231 (17)

A3 <22'
A10 ,2"
ca ,19> &

ENc- (18)
Fl (20) r\

logic symbol7

AB

AS-

A10-

G3-

G2

(4)

(23)

5l_aai^

PROM 2048 X 8

>*
0

2047

AV

AV

AV

AV

AV

AV

AV

AV

(16)

-Q0

-Q1

-Q2

-Q3

-04

-05

-Q6

-Q7

shown on logic symbols aro for J and N packages only,

al connection.

Texas
Instruments
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pin assign ments

J. N PACKAGES

1 A7 13 Q3

2 A6 14 Q4

3 A5 15 Q5

4 A4 16 Q6

5 A3 17 Q7

6 A2 18 G2

7 A1 19 G3

8 A0 20 G1

9 Q0 21 A10

10 Ql 22 A9

11 Q2 23 A8

12 GND 24 VCC

For chip carrier options and information,
contact the factory.

pin assignments

J. N PACKAGES

1 A7 13 Q3

2 A6 14 Q4

3 A5 15 Q5

4 A4 16 Q6

5 A3 17 Q7

6 A2 18 G2

7 A1 19 G3

8 A0 20 G1

9 Q0 21 A10

10 Q1 22 A9

11 Q2 23 A8

12 GND 24 VCC

For chip carrier options and information

contact the factory.
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TBP28S42
PROGRAMMABLE READ-ONLY

MEMORIES

• 512X8

e Three-state outputs

• Typical address access time

. ..35ns

• Typical select time . . . 20 ns

• Typical power . .. 500 mW

logic symbol7

Pin numbersshown on logicsymbolsore for J and N packages only,
nc — no intornal connection.

3-230 Texas
Instruments
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pin assignments

J.N PACKAGES

1 AO 11 Q4

2 Al 12 Q5

3 A2 13 Q6

4 A3 14 Q7

5 A4 15 G

6 QO 16 A5

7 Ql 17 A6

8 Q2 18 A7

9 Q3 19 A8

10 GND 20 VCC

For chip i f options and infor

contact tho factory.



TBP28SA42
PROGRAMMABLE READ-ONLY

MEMORIES

• 512X8

• Open-collector outputs

• Typical address access time

. . . 35 ns

Typical select time ... 20 ns

Typical power. . . 500 mW

TBP28S45

TBP28S46
PROGRAMMABLE READ-ONLY

MEMORIES

• 512X8

• Three-state outputs

• Typical address access time

. . . 35 ns

• Typical select time ... 20 ns

e Typical power.. . 500 mW

TBP28SA46

PROGRAMMABLE READ-ONLY

MEMORIES

• 512X8

• Open-collector outputs

• Typical address access time

. . . 35 ns

• Typical select time . . . 20 ns

• Typical power . . . 500 mW

logic symbol7

(1)

PROM 512X8

°1 A<2
a£

a£>

1 0 AQ
f 511 AO

aO

aQ

Ad
8*
EN

(6)

(7)
(3)

(8)
(4)

19)
(5)

(11)
(16)

(121
117)

(13)
(18)

(14)
(19)

(15) r^

logic symbol7

logic symbol7

7 Pin numbors shown on logic symbols are for J and N packages only,

nc — no intornol connection.

Texas
Instruments
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pin assignments

J, N PACKAGES

1 A0 11 Q4

2 Al 12 Q5

3 A2 13 Q6

4 A3 14 Q7

5 A4 15 G

6 Q0 16 A5

7 Q1 17 A6

8 Q2 18 A7

9 Q3 19 A8

10 GNO 20 VCC

For chip carrier options and infor

contact the factory.

pin assignments

J.N PACKAGES

1 A7 13 Q3

2 A6 14 04

3 A5 15 Q5

4 A4 16 Q6

5 A3 17 Q7

6 A2 18 G2

7 Al 19 G3

8 A0 20 G1

9 Q0 21 G4

10 Ql 22 nc

11 Q2 23 AB

12 GND 24 VCC

For chip carrior options I

contact the factory.

pin assignments

J. N PACKAGES

1 A7 13 Q3

2 A6 14 Q4

3 A5 15 Q5

4 A4 16 Q6

5 A3 17 Q7

G A2 18 G2

7 A1 19 G3

8 A0 20 G1

9 Q0 21 G4

10 Ql 22 nc

11 Q2 23 A8

12 GND 24 VCC

For chip carrior optic

contact the factory.

nd informatlor

id information.
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PRODUCT GUIDE

TBP28S85A

PROGRAMMABLE READ-ONLY

MEMORIES

• 1024X8

• Three-state outputs

• Typical address access time

... 35 ns

• Typical select time . . . 20 ns

• Typical power . . . 550 mW

TBP28S86 CS478)

logic symbol1

A2-

A3-

A8-

A9-

(4)

g« l211 rs

G2——

gi l201 r^

PROM 1024X8

>A-

AV

AV

AV

AV

AV

AV

AV

AV

-00

-01

-02

-Q3

-CM

-Q5

-06

-Q7

pin assignments

J.N PACKAGES

1 A7 13 03

2 A6 14 04

3 A5 15 Q5

4 A4 16 Q6

5 A3 17 07

6 A2 18 G2

7 Al 19 G3

8 A0 20 Si

9 00 21 G"4

10 Ql 22 A9

11 Q2 23 A8

12 GND 24 VCC

For chip carrier optionsand information,
contact the factory.

TBP28S86-60 These products are no longar in production. They are replaced byTBP28S88A and TBP28S86A-50.

TBP28S86A

PROGRAMMABLE READ-ONLY

MEMORIES

• 1024X8

• Three-state outputs

• Typical address access time

. .. 35 ns

• Typical select time . . . 20 ns

• Typical power ... 550 mw

TBP28SA86 CS479)

logic symbol'

A8-^L.

A9-!22!-

„, (19)

G2—?Zi

PROM 1024X8

AV

AV

AV

0 AV
1023 A V

AV

AV

AV
(171

pin assignments

J.N PACKAGES

1 A7 13 Q3

2 A6 14 Q4

3 A5 15 Q5

4 A4 16 Q6

5 A3 17 Q7

6 A2 IB G2

7 Al 19 G3

8 A0 20 5l

9 00 21 G"4

10 Ql 22 A9

11 Q2 23 A8

12 GNO 24 VCC

For chip carrier optionsand information,
contact the factory.

TBP28SA86-60 Those products arenolonger in production. They arereplaced by TBP28SA86A

r Pin numbeci shown on logic symbols arefor J andNpackages only,
nc - no internal connection.
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TBP28SA86A

PROGRAMMABLE READ-ONLY

MEMORIES

1024 X 8

Open-collector outputs

Typical address access time

. . . 35 ns

Typical select time . . . 20 ns

Typical power . . . 550 mW

TBP28S165
TBP28S166

PROGRAMMABLE READ-ONLY

MEMORIES

• 2048 X 8

• Three-state outputs

• Typical select time . . . 15 ns

TBP28S165

PACKAGE

ROW SPACING

7.62 mm (0.300 in.!

15.24 mm (0.600 in.

logic symbol'

A2-

A3-

A4-

A5-

A6-

A7-
III

a. I211 t>
119)

G,-i^-^

logic symbol1

A6-

A7-

A8-

A9-

A10-

G3-

G2-iH
h, l201 r^

(31

(19)

TYPICAL

ADDRESS

ACCESS

TIME

25 ns

35 ns

PROM 1024 X 8

AO

aO

aO

o aO

1023 A O

AO

AQ

AO

PROM 2048 X 8

AV

AV

AV

AV

AV

AV

AV

AV

GUARANTEED

MAXIMUM

ACCESS

TIME

(14)

(15)

(16)

(15)

-Q2

-03

-Q4

-Q5

-Q6

-07

-Q2

-03

-04

TYPICAL

POWER

DISSIPATION

550 mW

650 mW

1 Pin numbers shown on logic symbols are for J and N packagos only,
nc - no internal connection.

Texas
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pin assignments

J.N PACKAGES

1 A7 13 Q3

2 A6 14 Q4

3 A5 15 Q5

4 A4 16 Q6

5 A3 17 Q7

6 A2 18 G2

7 Al 19 G3

8 A0 20 Gl

9 Q0 21 C4

10 Q1 22 A9

11 Q2 23 A8

12 GND 24 VCC

For chip carrier options and information,
contact the factory.

pin assignments

J. N PACKAGES

1 A7 13 Q3

2 A6 14 Q4

3 A5 15 Q5

4 A4 16 Q6

5 A3 17 Q7

6 A2 18 G2

7 Al 19 G3

8 A0 20 Gl

9 Q0 21 A10

10 Ql 22 A9

11 Q2 23 A8

12 GND 24 VCC

For chip carrier optionsand information
contact the factory.
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EXPLANATION OF NEW LOGIC SYMBOLS

by F. A. Mann

1 INTRODUCTION

The International Electrotechnical Commission (IEC) has been developing a very powerful symbolic

language that can show the relationship of each input of a digital logic circuit to each output without
showing explicitly the internal logic. At the heart of the system isdependency notation, which will be
explained in Section 4.

The system was introduced in the USA in a rudimentary form in IEEE/ANSI Standard Y32.14-1973.
Lacking at that time a complete development of dependency notation, it offered little more than a
substitution of rectangular shapes for the familiardistinctive shapes for representing the basic functions

of AND, OR, negation, etc. This is no longer the case.

Internationally, Working Group 2 of IEC Technical Committee TC-3 is preparing a new document

(Publication 617-12) that will consolidate the original work started in the mid 1960's and published

in 1972 (Publication 117-15) and the amendments and supplements that have followed. Similarly

for the USA, IEEE Committee SCC 11.9 is revising the publication IEEE Std 91/ANSI Y32.14.

Texas Instruments is participating in the work of both organizations and this Data Book introduces

new logic symbols in anticipation of the new standards. When changes are made as the standards

develop, future editions will take those changes into account.

The following explanation of the new symbolic language is necessarily brief and greatly condensed

from what the standards publications will finally contain. This is not intended to be sufficient for

those people who will be developing symbols for new devices. It is primarily intended to make possible

the understanding of the symbols used in this book; comparing the symbols with functional block

diagrams and/or function tables will further help that understanding.

SYMBOL COMPOSITION
O

A symbol comprises an outline or a combination of outlines together with one or more qualifying c

symbols. The shape of the symbols is not significant. As shown in Figure 1, general qualifying symbols ->>

are used to tell exactly what logical operation is performed by the elements. Table I shows the general

qualifying symbols used in this data book. Input lines are placed on the left and output lines are
placed on the right. When an exception is made to that convention, the direction of signal flow is O
indicated by an arrow as shown in Figure 11.

All outputs of a single, unsubdivided element always have identical internal logic states determined by

the function of the element except when otherwise indicated by an associated qualifying symbol

or label inside the element.

CO
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EXPLANATION OF NEW LOGIC SYMBOLS

OU LINE->

\ /
GENERAL QUALIFYING

SYMBOL

7~*
*

»

, A

»

1 1

INPUT __/
LINES \

\_ OUTPUT
/"lines

•Possible positions forqualifying symbols relating to inputs and outputs

FIGURE 1 - SYMBOL COMPOSITION

The outlines of elements may beabutted or embedded inwhich case the following conventions apply.
There is no logic connection between the elements when the line common to their outlines is in the

direction of signal flow. There is at least one logic connection between the elements when the
line common to their outlines is perpendicular to the direction of signal flow. The number of
logic connections between elements will be clarified by the use of qualifying symbols and this is
discussed further under that topic. If no indications are shown on either side of the common line, it
is assumed there is only one connection.

When a circuit has one or more inputs that are common to more than oneelement of the circuit, the
common-control block may be used. This is the only distinctively shaped outline used in the IEC

system. Figure 2 shows that unless otherwise qualified by dependency notation, an input to the
common-control block is an input to each of the elements below the common-control block.

COMMON-CONTROL BLOCK

Z

p d b

c —

d

FIGURE 2 - ILLUSTRATION OF COMMON- CONTROL BLOCK

Texas
Instruments
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EXPLANATION OF NEW LOGIC SYMBOLS

A common output depending on all elements of the array can be shown as the output of a common-

output element. Its distinctive visual feature is the double line at its top. In addition the common-

output element may have other inputs as shown in Figure 3. The function of the common-output

element must be shown by use of a general qualifying symbol.

COMMON-OUTPUT

ELEMENT

(must, like other elements,
hive a qualifying symbol to
denote its logic function).

b

'•s '

"

FIGURE 3 - ILLUSTRATION OF COMMON-OUTPUT ELEMENT

3 QUALIFYING SYMBOLS

3.1 General Qualifying Symbols

Table I shows the general qualifying symbols used in this data book. These characters are placed near

the top center or the geometric center of a symbol or symbol element to define the basic function

of the device represented by the symbol or of the element.

3.2 Qualifying Symbols for Inputs and Outputs

Qualifying symbols for inputs and outputs are shown in Table II and will be familiar to most users

with the possible exception of the logic polarity and analog signal indicators. The older logic negation

indicator means that the external 0 state produces the internal 1 state. The internal 1 state means the

active state. Logic negation may be used in pure logic diagrams; in order to tie the external 1 and 0

logic states to the levels H (high) and L (low), a statement of whether positive logic (1 = H, 0= L) or

negative logic (1 = L, 0 = H) is being used is required or must be assumed. Logic polarity indicators

eliminate the need for calling out the logic convention and are used in this data book in the symbology

for actual devices. The presence of the triangular polarity indicator indicates that the L logic level will

produce the internal 1 state (the active state) or that, in the case of an output, the internal 1 state will

produce the external L level. Note how the active direction of transition for a dynamic input is

indicated in positive logic, negative logic, and with polarity indication.
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EXPLANATION OF NEW LOGIC SYMBOLS

SYMBOL

&

>1

=1

=

2k

2k+1

1

> or <

n

X/Y

MUX

DMUX or DX

P-Q

CPG

IX

COMP

ALU

G
-TUT-

JSu

Gl
-TUT.

i—
o

<£.
o'

sriGm

CTRm

CTR DIVm

CO
<

3

RCTRm

ROM

CT

Vi

RAM

FIFO

1=0

'!•

TABLE I - GENERAL QUALIFYING SYMBOLS

DESCRIPTION

AND gate or function.

OR gate or function. The symbol was chosen to indicate that at least

one active input is needed to activate the output.

Exclusive OR. One and only one input must be active to activate the output.

Logic identity. All inputs must stand at same state.

An even number of inputs must be active.

An odd number of inputs must be active.

The one input must be active.

A buffer or element with more than usual output capability (symbol
is oriented in the direction of signal flow).

Schmitt trigger; element with hysteresis.

Coder, code converter (DEC/BCD, BIN/OUT, BIN/7-SEG, etc.).

Multiplexer/data selector.

Demultiplexer.

Adder.

Subtracter.

Look-ahead carry generator.

Multiplier.

Magnitude comparator.

Arithmetic logic unit.

Retriggerable monostable.

Non-retriggerable monostable (one-shot).

Astable element. Showing waveform is optional.

Synchronously starting astable.

Astable element that stops with a completed pulse.

Shift register, m • number of bits.

Counter, m = number of bits; cycle length = 2m.

Counter with cycle length = m.

Asynchronous (ripple-carry) counter; cycle length = 2m.

Read-only memory.

Random-access read/write memory.

First-in, first-out memory.

Element powers up cleared to 0 state.

Highly complex function; "gray box" symbol with limited detail
shown under special rules.

EXAMPLE

SN7400

SN7402

SN7486

SN74180

SN74180

SN74ALS86

SN7404

SN74S436

SN74LS18

SN74LS347

SN74150

SN74138

SN74LS385

SN74LS385

SN74182

SN74LS384

SN74LS682

SN74LS381

SN74LS422

SN74121

SN74LS320

SN74LS624

SN74LS595

SN54LS590

SN74LS668

SN74187

SN74170

SN74LS222

SN74AS877

SN74LS608

•Not all ol Iho genoral qualifying symboli have been used in this book, but thoy arc included hora for the sake of completeness.

4-8
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EXPLANATION OF NEW LOGIC SYMBOLS

TABLE II - QUALIFYING SYMBOLS FOR INPUTS AND OUTPUTS

——Q Logic negationat input. External 0 produces internal 1.

|j Logic negation atoutput. Internal 1produces external 0.

c=»J Active-low input. Equivalent to —Q in positive logic.

j*"* Active-low output. Equivalent to fc)—in positive logic.

U^l Active-low input in the case of right-to-left signal flow.

^H Active-low output in the case of right-to-left signal flow.

—4]— Signal flow from right to left. If not otherwise indicated, signal flow is from left to right.

Bidirectional signal flow.

NEGATIVE POLARITY

LOGIC INDICATION

,_r
not used

• 1

Nonlogic connection. A label inside the symbolwill usually definethe nature of this pin.

Input for analog signals.

4- Internal connection. 1 stateon left produces 1 stateon right.

Q Negated internal connection. 1state onleft produces 0state onright.

IE

tZ

3

Dynamic internal connection. Transition from 0 to 1 on left produces transitory 1 state on
right.

Internal input (virtual input). It always stands at its internal 1 state unless affected by an
overriding dependency relationship.

Internal output (virtual output). Its effect on an internal input to which it is connected is
indicated by dependency notation.

The internal connections between logic elements abutted together in a symbol may be indicated by
the symbols shown. Each logic connection may be shown by the presence of qualifying symbols at one
or both sides of the common line and if confusion can ariseaboutthenumbersof connections, use can

be made of one of the internal connection symbols.

The internal (virtual) input is an input originating somewhere else in the circuit and is not connected

directly to a terminal. The internal (virtual) output is likewise not connected directly to a terminal.
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EXPLANATION OF NEW LOGIC SYMBOLS

-k

Or-

Sr-

>i—

EN

J. K.J l.S.T

H°

Rl -H H-

9 +m -rr

o
IQ.
o' :}
CO

<

|CT =15

CT =9|—
O

(A

U
"»- h
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TABLE III - SYMBOLS INSIDE THE OUTLINE

Postponed output (of a pulse-triggered flip-flop). The output changes when input
initiating change (e.g.. a Cinput) returns to its initial external state or level. See§ 5.

Bi-threshold input (input with hysteresis)

NPN open-collector or similar output that can supply a relatively +
low-impedance L level when not turned off. Requires external
pull-up. Capable of positive-logic wired-AND connection.

Passive-pull-up output is similar to NPN open-collector output but
is suplemented with a built-in passive pull-up.

NPN open-emitter or similar output that can supply a relatively low-
impedance H level when not turned off. Requires external pull-down.
Capable of positive-logic wired-OR connection.

Passive-pull-down output is similar to NPN open-emitter output but
is supplemented with a built-in passive pull-down.

3-state output

Output with more than usual output capability (symbol is oriented in the direction
of signal flow).

Enable input

When at its internal 1-state, all outputs are enabled.

When at its internal 0-state. open-collector and open-emitter outputs are off.
three-state outputs are at normally defined internal logic states and at external
high-impedance state, and all other outputs (e.g.. totem-poles) are at the
internal 0-state.

Usual meanings associated with flip-flops (e.g., R • reset, T = toggle)

Data input toastorage element equivalent to: TJ

Shift right (left) inputs, m H 1, 2, 3 etc. If m = 1, it is usually not shown.

Counting up (down) inputs, m = 1. 2, 3 etc. If m = 1, it is usually not shown.

Jf

Binary grouping, m is highest power of 2.

The contents-setting input, when active, causes the content of a register to take
on the indicated value.

The content output is active if the content of the register is as indicated.

Input line grouping .... indicates two or more terminals used to implement a single
logic input.

e.g.. The paired expander inputs ofSN7450. y .Jl^

Fixed-state output always stands at its internal 1 state. For example, see SN74185.

Texas
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EXPLANATION OF NEW LOGIC SYMBOLS

The application of internal inputs and outputs requires an understanding of dependency notation,

which is explained in Section 4.

In an array of elements, if the same general qualifying symbol and the same qualifying symbols
associated with inputs and outputs would appear inside each of the elements of the array, these

qualifyingsymbols are usually shown only in the first element. This is done to reduce clutter and to
save time in recognition. Similarly, large identical elements that are subdivided into smaller elements
may each be represented by an unsubdivided outline. The SN54LS440symbol illustrates this principle.

3.3 Symbols Inside the Outline

Table III shows some symbols used inside the outline. Note particularly that open-collector, open-

emitter, and three-state outputs have distinctive symbols. Also note that an EN input affects all of the

outputs of the circuit and has no effect on inputs. When an enable input affects only certain outputs

and/or affects one or more inputs, a form of dependency notation will indicate this (see 4.9). The

effects of the EN input on the various types of outputs are shown.

It is particularly important to note that a D input is always the data input of a storage element. At

its internal 1 state, the D input sets the storage element to its 1 state, and at its internal 0 state it resets

the storage element to its 0 state.

The binary grouping symbol will be explained more fully in Section 8. Binary-weighted inputs are

arranged in order and the binary weights of the least-significant and the most-significant lines are

indicated by numbers. In this data book weights of input and output lines will be represented by

powers of two usually only when the binary grouping symbol is used, otherwise, decimal numbers will

be used. The grouped inputs generate an internal number on which a mathematical function can be

performed or that can be an identifying number for dependency notation. See Figure 28. A frequent

use is in addresses for memories.

J2
Reversed in direction, the binary grouping symbol can be used with outputs. The concept is analogous O

to that for the inputs and the weighted outputs will indicate the internal number assumed to be p
developed within the circuit. >»

CO

o
Other symbols are used inside the outlines in this data book in accordance with the IEC/IEEE •—

standards but are not shown here. Generally these are associated with arithmetic operations and are O

self-explanatory.

When nonstandardized information is shown inside an outline, it is usually enclosed in square brackets

[like these].

Texas
Instruments 4-11
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EXPLANATION OF NEW LOGIC SYMBOLS

4 DEPENDENCY NOTATION

4.1 General Explanation

Dependency notation is the powerful tool that sets the IEC symbols apart from previous systems and

makes compact, meaningful, symbols possible. It provides the means of denoting the relationship

between inputs, outputs, or inputs and outputs without actually showing all the elements and inter

connections involved. The information provided by dependency notation supplements that provided

by the qualifying symbols for an element's function.

In the convention for the dependency notation, use will be made of the terms "affecting" and

"affected". In cases where it is not evident which inputs must be considered as being the affecting

or the affected ones (e.g., if they stand in an AND relationship), the choice may be made in any
convenient way.

So far, ten types of dependency have been defined and all of these are used in this data book. They are

listed below in the order in which they are presented and are summarized in Table IV following
4.11.

Section Dependency Type or Other Subject

4.2 G, AND

4.3 General rules for dependency notation

4.4 V, OR

4.5 N, Negate, (Exclusive OR)

4.6 Z, Interconnection

4.7 C, Control

4.8 S, Set and R, Reset

4.9 EN, Enable

4.10 M, Mode

O 4.11 A, Address
(D

o"
** 4.2 G (AND) Dependency

<

3 A common relationship between two signals is to have them ANDed together. This has traditionally

O. been shown by explicitly drawing an AND gate with the signals connected to the inputs of the gate.
w The 1972 IEC publication and the 1973 IEEE/ANSI standard showed several ways to show this AND

relationship using dependency notation. While nine other forms of dependency have since been

defined, the ways to invoke AND dependency are now reduced to one.

412 Instruments
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EXPLANATION OF NEW LOGIC SYMBOLS

In Figure 4 input b isANDed with input a and thecomplement of b isANDed with c. The letter Ghas
been chosen to indicate AND relationships and is placed at input b, inside the symbol. A number
considered appropriate by the symbol designer (1 has been used here) isplaced after the letterG and
also at each affected input. Note the bar over the 1 at input c.

'^7

FIGURE 4 - G DEPENDENCY BETWEEN INPUTS

In Figure 5, output b affects input a with an AND relationship. The lower example shows that it is
the internal logic state of b, unaffected by the negation sign, that isANDed. Figure 6 shows inputa to
be ANDed with a dynamic input b.

1 Bl -b =

1 G1P—b =

p L
-b =

a--r^-\ U
Ml-J

rC -p
1

>-b p-rir-0>-b

r~ i
FIGURE 5 - G DEPENDENCY BETWEEN OUTPUTS AND INPUTS

b b>1

FIGURE 6 - G DEPENDENCY WITH A DYNAMIC INPUT

The rules for G dependency can be summarized thus:

When a Gm input or output (m is a number) stands at its internal 1 state, all inputs and outputs

affected by Gm stand at their normally defined internal logic states. When the Gm input or output

stands at its 0 state, all inputs and outputs affected by Gm stand at their internal 0 states.
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4.3 Conventions for the Application of Dependency Notation in General

The rules for applying dependency relationships in general follow the same pattern as was illustrated

for G dependency.

Application of dependency notation is accomplished by:

1) labeling the input (or output) affecting other inputs or outputs with the letter symbol

indicating the relationship involved (e.g., G for AND) followed by an identifying number,

appropriately chosen, and

2) labeling each input or output affected by that affecting input (or output) with that same
number.

If it is the complement of the internal logicstate of the affecting input or output that does the affecting,

then a bar is placed over the identifying numbers at the affected inputs or outputs. See Figure 4.

If two affecting inputs or outputs have the same letter and same identifying number, they stand in an
OR relationship to each other. See Figure 7.

Gl

G1 ~-

1

FIGURE 7 - OR'ED AFFECTING INPUTS

If the affected input or output requires a label to denote its function (e.g., "D"), this label will be

prefixed by the identifying number of the affecting input. See Figure 12.

If an input or output is affected by more than one affecting input, the identifying numbers of each of

O the affecting inputs will appear in the label of the affected one, separated by commas. The normal
reading order of these numbers is the same as the sequence of the affecting relationships. See Figure

12.
CO

<

-> If the labels denoting the functions of affected inputs or outputs must be numbers, (e.g., outputs

O of a coder), the identifying numbers to be associated with both affecting inputs and affected inputs or

W outputs will be replaced by another character selected to avoid ambiguity, e.g., Greek letters. See
Figure 8.

a —

b—

>1
&
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Go = b-

FIGURE 8 - SUBSTITUTION FOR NUMBERS

4.4 V (OR) Dependency

The symbol denoting OR dependency is the letter V. See Figure 9.

•-&" H_QfTLt5i Qy^.L.J- >1

>1

—h

"l1
— a

U-b
V1 —a

FIGURE 9 - V (OR) DEPENDENCY

When a Vm input or output stands at its internal 1 state, all inputs and outputs affected by Vm stand

at their internal 1 states. When the Vm input or output stands at its internal 0 state, all inputs and

outputs affected by Vm stand at their normally defined internal logic states.

4.5 N (Negate) (X-OR) Dependency

The symbol denoting negate dependency is the letter N. See Figure 10. Each input or output affected

by an Nm input or output stands in an exclusive-OR relationship with the Nm input or output.

4»fc' • DfL - D Sc=
If a = 0, then c = b

If a = 1. thenc = b

FIGURE 10- N (NEGATE) (X-OR) DEPENDENCY
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EXPLANATION OF NEW LOGIC SYMBOLS

When an Nm input or output stands at its internal 1 state, the internal logicstate of each input and each

output affected by Nm is the complement of what it would otherwise be. When an Nm input or
output stands at its internal 0 state, all inputs and outputs affected by Nm stand at their normally
defined internal logic states.

4.6 Z (Interconnection) Dependency

The symbol denoting interconnection dependency is the letter Z.

Interconnection dependency is used to indicate the existence of internal logic connections between

inputs, outputs, internal inputs, and/or internal outputs.

The internal logic state of an input or output affected by a Zm input or output will be the same as the

internal logic state of the Zm input or output, unless modified by additional dependency notation.
See Figure 11.

i—jZI 1^b = Dr
HD-

where HZ>-^

J1 Zib—a = r— I—J- ' >—a where ' |-«—

&• - KIMD

a—P1" 21—c =Oi • r
HD-

FIGURE 11 - Z (INTERCONNECTION) DEPENDENCY
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EXPLANATION OF NEW LOGIC SYMBOLS

4.7 C (Control) Dependency

The symbol denoting control dependency is the letter C.

Control inputs are usually used to enable or disable the data (D, J, K, R, or S) inputs of storage
elements. They may take on their internal 1 states (be active) either statically or dynamically. In the
latter casethe dynamic input symbol isused as shown in the third example of Figure 12.

a— ci

b— ID

a— C1

b— C2

c— 1.2D

5 b-

G1

1C2

2D

= b

/
Note AND relationship of a and b

a— Gt

1.2D

>C2

a- 1,20

b- T.2D

c—

d-

a &

b

c r
>

——o|

a —
& >1

h &
^

ft

r
c—J LN
ri—

Input c selectswhich of a or b is stored when d goeslow.

FIGURE 12 - C (CONTROL) DEPENDENCY

When a Cm input or output stands at its internal 1 state, the inputs affected by Cm have their normally

defined effect on the function of the element, i.e., these inputs are enabled. When a Cm input or

output stands at its internal 0 state, the inputs affected by Cm are disabled and have no effect on the

function of the element.

4.8 S (Set) and R (Reset) Dependencies

The symbol denoting set dependency is the letter S. The symbol denoting reset dependency is the

letter R.
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EXPLANATION OF NEW LOGIC SYMBOLS

Set and reset dependencies are used if it is

necessary to specify the effect of the combi

nation R=S=1 on a bistable element. Case 1 in

Figure 13 does not use S or R dependency.

When an Sm input is at its internal 1 state,

outputs affected by the Sm input will react,

regardless of the state of an R input, as they

normally would react to the combination S=1,

R=0. See cases 2, 4, and 5 in Figure 13.

When an Rm input is at its internal 1 state,

outputs affected by the Rm input will react,

regardless of the state of an S input, as they

normally would react to the combination S=0,

R=1. See cases 3, 4, and 5 in Figure 13.

When an Sm or Rm input is at its internal 0

state, it has no effect.

Note that the noncomplementary output

patterns in cases 4 and 5 are only pseudo stable.

The simultaneous return of the inputs to

S=R=0 produces an unforeseeable stable and

complementary output pattern.

4.9 EN (Enable) Dependency

CASE 1

s Q
S R Q Q

0 0 nc nc

0 J 0 J

R 0—Q 1

1

0

1

1 0

?

SI

CASE 2

S R Q Q

0 0 nc nc

0 1 0 1

1 0 1 0

1 1 1 0

CASE 3

s 1 Q
S R Q Q

0 0 nc nc

0 1 0 1

R1 1 3 Q 1

1

0

1

1

0

0

1

CASE 4

SI 1 Q
S R Q Q

0 0 nc nc

0 1 0 1

R2 2 D Q 1 0 1 0

1 1 1 1

CASE 5

SI 2 Q
S R Q Q

0 0 nc nc

0 1 0 1

R2 1 0 Q 1

1

0

1

1 0

0 0

0 = external 0 state

nc = no change

1 = external 1 state

? = unspecified

FIGURE 13-S (SET) AND

R (RESET) DEPENDENCIES

The symbol denoting enable dependency is the combination of letters EN.

An ENm input has the same effect on outputs as an EN input, see 3.1, but it effects only those outputs

labeled with the identifying numberm. It also affects those inputs labeled with the identifying number
m. By contrast, an EN input affects all outputs and no inputs. The effect of an ENm input on an

affected input is identical to that of a Cm input. See Figure 14.

4-18
Texas

Instruments
POST OFFICE BOX 225012 • DALLAS. TEXAS 75265



EXPLANATION OF NEW LOGIC SYMBOLS

When an ENm input stands at its internal 1 state, the inputs affected by ENm have their normally
defined effect on the function of the element and the outputs affected by this input stand at their
normally defined internal logic states, i.e., these inputs and outputsareenabled.

IV

EN1

1 > EN V

If a = 0, b is disabled and d = c

If a = 1, c is disabled and d = b

FIGURE 14 - EN (ENABLE) DEPENDENCY

When an ENm input standsat its internal 0 state, the inputsaffected by ENm are disabled and have no
effect on the function of the element, and the outputs affected by ENm are also disabled. Open-

collector outputs are turned off, three-state outputs stand at their normally defined internal logic
states but externally exhibit high impedance, and all other outputs (e.g., totem-pole outputs) stand at

their internal 0 states.

4.10 M (Mode) Dependency

The symbol denoting mode dependency is the letter M.

Mode dependency is used to indicate that the effects of particular inputs and outputs of an element
depend on the mode in which the element is operating.

If an input or output has the same effect in different modes of operation, the identifying numbers

of the relevant affecting Mm inputs will appear in the label of that affected input or output between

parentheses and separated by solidi. See Figure 19.

4.10.1 M Dependency Affecting Inputs

M dependency affects inputs the same as C dependency. When an Mm input or Mm output stands at

its internal 1 state, the inputs affected by this Mm input or Mm output have their normally defined

effect on the function of the element, i.e., the inputs are enabled.

When an Mm input or Mm output stands at its internal 0 state, the inputs affected by this Mm input or

Mm output have no effect on the function of the element. When an affected input has several sets of

labels separated by solidi (e.g., C4/2-73+), any set in which the identifying number of the Mm input

or Mm output appears has no effect and is to be ignored. This represents disabling of some of the

functions of a multifunction input.
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The circuit in Figure 15 has two inputs, b and c, that control which one of four modes (0, 1, 2, or 3)
will exist at any time. Inputs d, e, and f are D inputs subject to dynamic control (clocking) by thea
input. The numbers 1 and 2 are in theseries chosen to indicate the modes so inputs e and f are only
enabled in mode 1 (for parallel loading) and input d is only enabled in mode 2 (for serial loading).
Note that input a has three functions. It is the clock for entering data. In mode 2, it causes right
shifting of data, which means a shift away from the control block. In mode3, it causes the contents of
the register to be incremented by one count.

Note that all operations are synchronous.

In MODE 0 (b = 0, c = 0), the outputs
remain at their existing states as none
of the inputs has an effect.

In MODE 1 (b = 1, c = 0), parallel loading
takes place thru inputs e and f.

In MODE 2 (b = 0, c = 1), shifting down
and serialloadingthru input d take place.

In MODE 3 (b • c = 1), countingup by
incrementof 1 per clock pulsetakes place.

FIGURE 15 - M (MODE) DEPENDENCY AFFECTING INPUTS

4.10.2 M Dependency Affecting Outputs

When an Mm input or Mm output stands at its internal 1 state, the affected outputs stand at their
normally defined internal logic states, i.e., the outputs are enabled.

Whenan Mm input or Mm output stands at its internal 0 state, at each affected output any set of labels
containing the identifying number of that Mm input or Mm output has no effect and is to be ignored.
When an output has several different sets of labels separated by solidi (e.g., 2,4/3,5), only those sets

in which the identifying number of this Mm input or Mm output appears are to be ignored.

In Figure 16, mode 1 exists when the a input

stands at its internal 1 state. The delayed

output symbol is effective only in mode 1

(when input a = 1) in which case the device

functions as a pulse-triggered flip-flop. See

Section 5. When input a = 0, the device is

not in mode 1 so the delayed output symbol

has no effect and the device functions as a

transparent latch.
FIGURE 16 - TYPE OF FLIP-FLOP DETERMINED

BY MODE
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In Figure 17, if input a stands at its internal 1
state establishing mode 1, output b will stand

at its internal 1 state only when the content

of the register equals 9. Since output b is
located in the common-control block with no

defined function outside of mode 1, the state

of this output outside of mode 1 is not defined

by the symbol.

In Figure 18, if input a stands at its internal 1
state establishing mode 1, output b will stand

at its internal 1 state only when the content

of the register equals 15. If input a stands at

its internal 0 state, output b will stand at its

internal 1 state only when the content of the

register equals 0.

In Figure 19 inputs a and bare binary weighted

to generate the numbers 0, 1,2, or 3. This

determines which one of the four modes

exists.

At output e the label set causing negation

(if c = 1) is effective only in modes 2 and 3.

In modes 0 and 1 this output stands at its

normally defined state as if it had no labels.

At output f the label set has effect when the

mode is not 0 so output e is negated (if

c = 1) in modes 1, 2, and 3. In mode 0 the label set has no effect so the output stands at its normally
defined state. In this example 0,4 is equivalent to (1/2/3)4. At output g there are two label sets. The

first set, causing negation (if c = 1), is effective only in mode 2. The second set, subjecting g to AND
dependency on d, has effect only in mode 3.

Note that in mode 0 none of the dependency relationships has any effect on the outputs, so e, f, and g

will all stand at the same state.

4.11 A (Address) Dependency

M1 ICT=9 1

I
i

I

_r!

FIGURE 17 - DISABLING AN OUTPUT OF THE

COMMON-CONTROL BLOCK

Ml

^

1CT=15

Tct=o r

r:

FIGURE 18 - DETERMINING AN OUTPUT'S

FUNCTION

a— 0

b— !}-J
d —

(2/3)4 —e

0,4 —f

2.4/3,5 —g

FIGURE 19 - DEPENDENT RELATIONSHIPS

AFFECTED BY MODE

The symbol denoting address dependency is the letter A.
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Address dependency provides a clearrepresentation of thoseelements, particularly memories, that use
address control inputs to select specified sections of a multidimensional array. Such a section of a
memory array is usually called a word. The purpose of address dependency is to allow a symbolic
presentation of the entire array. An input of the array shown at a particular element of this general
section is common to the corresponding elements of all selected sections of the array. An output
of the array shown at a particular element of this general section is the result of the OR function of

the outputs of the corresponding elements of selected sections. If the label of an outputof the array
shown at a particular element of this general section indicates that this output is an open-circuit
output or a three-state output, then this indication refers to the output of the array and not to those
of the sections of the array.

Inputs that are not affected by any affecting address input have their normally defined effect on all
sections of the array, whereas inputs affected by an address input have their normally defined effect
only on the section selected by that address input.

An affecting address input is labelled with the letter A followed by an identifying number that
corresponds with the address of the particular section of the array selected by this input. Within
the general section presented by the symbol, inputsand outputs affected by an Am input are labelled
with the letter A, which stands for the identifying numbers, i.e., the addresses, of the particular
sections.

b
c

d —

Al

A2

A3

C4

n r

II

III rrrrrrfill
ENI

EN2

EN3

C4

n r
e A.4D A 1.4D 1 -*r~
a — 2.4 D 2 -4

3,4D 3 Li

1.4D 1

r2.4D 2

3.4D 3

FIGURE 20 - A (ADDRESS) DEPENDENCY

Figure 20 shows a 3-word by 2-bit memory having a separate address line for each word and uses

EN dependency to explain the operation. To select word 1, input a is taken to its 1 state, which
establishes mode 1. Data can now be clocked into the inputs marked "1,4D". Unless words 2 and 3
are also selected, data cannot be clocked in at the inputs marked "2,4D" and "3,4D". The outputs
will be the OR functions of the selected outputs, i.e., only those enabled by the active EN functions.

The identifying numbers of affecting address inputs correspond with the addresses of the sections
selected by these inputs. They need not necessarily differ from those of other affecting dependency-
inputs (e.g., G, V, N,. . .), because in the general section presented by the symbol they are replaced by
the letter A.
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If there are several sets of affecting Am inputs for the purpose of independent and possibly
simultaneous access to sections of thearray, then theletter Ais modified to 1A, 2A, ... Because they
have access to the same sections of the array, these sets of A inputs may have the same identifying
numbers.

Figure21 is another illustration of the concept.

RAM 16X4

EN

0

_0_
15

3

CI

>
A.1D AV

FIGURE21

FIGURE 21 - ARRAY OF 16 SECTIONSOF FOUR TRANSPARENT LATCHES WITH 3-STATEOUTPUTS
COMPRISING A 16-WORD X 4-BIT RANDOM-ACCESS MEMORY

TABLE IV - SUMMARY OF DEPENDENCY NOTATION

TYPE OF
DEPENDENCY

LETTER

SYMBOL*

AFFECTING INPUT

AT ITS 1 STATE

AFFECTING INPUT

AT ITS 0-STATE

Address A Permits action (address selected) Prevents action (address not selected)

Control C Permits action Prevents action

Enable EN Permits action

Prevents action of inputs.
Ooutputsoff.
voutputsat external high impedance,

no change in internal logic state.
Other outputs at internal 0 state.

AND G Permits action Imposes 0 state

Mode M Permits action (mode selected) Prevents action (mode not selected)

Negate (X-OR) N Complements state No effect

RESET R
Affected output reacts as
it would to S = 0, R = 1

No effect

SET S
Affected output reacts as
it would to S= 1, R = 0

No effect

OR V Imposes 1 state Permits action

Interconnection Z Imposes 1 state Imposes 0 state

•These letter symbols appear at the AFFECTING input (or output) and are followed by o numbor. Each Input
(or output) AFFECTED by that Input is labclod with that same number. When tho labels EN. R. and S appear
inputs without tho following numbors. tho descriptions above do not apply. The action of those inputs is
described under "Symbols Insido Tho Ouillno". see 3.1.
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BISTABLE ELEMENTS

The dynamic input symbol, the postponed output symbol, and dependency notation provide the tools
to differentiate four main types of bistable elements and makesynchronous and asynchronous inputs
easily recognizable. See Figure 22. The first column shows the essential distinguishing features; the
other columns show examples.

Transparent latches have a level-operated control input. The D input is active as long as the C input
is at its internal 1 state. The outputs respond immediately. Edge-triggered elements accept data from
D, J, K, R, or S inputson the active transition of C. Pulse-triggered elements require the setup of data
before the start of the control pulse; the C input is considered static since the data must be maintained
as long as C is at its 1 state. The output is postponed until C returns to its 0 state. The data-lock-out

element is similar to the pulse-triggered version except that the C input isconsidered dynamic in that
shortly after C goes through its active transition, the data inputs are disabled and data does not have to

be held. However, the output is still postponed until the C input returns to its initial external level.

Notice that synchronous inputs can be readily recognized by their dependency labels (1D, 1J, 1K, 1S,
1R) compared to the asynchronous inputs (S, R), which are not dependenton the C inputs.

— ID

CI

C2

2D

-)cm U T
« i
i i

TRANSPARENT

LATCHES

i i
i—i

EDGE-TRIGGERED

i i
i j

PULSE-TRIGGERED

—}>Cm-i —

DATA-LOCKOUT

1/2SN7475

-^S

— ID

>C1

R

1/2 SN7474

= &]is
— C1

SN74L71

S

&J1J
>C1

&] ik
R

SN74110

- U

-CI

-H1K

1/2SN74LS107

— 1J
— CI

1K

R

1/2SN74107

-*S

— U

— >C1

— IK

-* R

1/2SN74111

FIGURE 22 - FOUR TYPES OF BISTABLE CIRCUITS
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CODERS

The general symbol for a coder or code

converter is shown in Figure 23. X and Y

may be replaced by appropriate indications

of the code used to represent the infor

mation at the inputs and at the outputs,

respectively.

EXPLANATION OF NEW LOGIC SYMBOLS

X/Y

FIGURE 23 - CODER GENERAL SYMBOL

Indication of code conversion is based on the following rule:

Depending on the input code, the internal logic states of the inputs determine an internal value.
This value is reproduced by the internal logic states of the outputs, depending on the output

code.

The indication of the relationships between the internal logic states of the inputs and the internal

value is accomplished by:

1) labelling the inputs with numbers. In this case the internal value equals the sum of the
weights associated with those inputs that stand at their internal 1-state, or by

2) replacing X by an appropriate indication of the input code and labelling the inputs with
characters that refer to this code.

The relationships between the internal value and the internal logic states of the outputs are

indicated by:

1) labelling each output with a list of numbers representing those internal values that lead to
the internal 1-state of that output. These numbers shall be separated by solidi as in Figure
24. This labelling may also be applied when Y is replaced by a letter denoting a type of
dependency (see Section 7). If a continuous range of internal values produces the internal 1

state of an output, this can be indicated by two numbers that are inclusively the beginning
and the end of the range, with these two numbers separated by three dots, e.g., 4 ... 9 =

4/5/6/7/8/9, or by

2) replacing Y by an appropriate indication of the output code and labelling the outputs with

characters that refer to this code as in Figure 25.

Alternatively, the general symbol may be used together with an appropriate reference to a table in

which the relationship between the inputs and outputs is indicated. This is a recommended way

to symbolize a PROM after it has been programmed.
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EXPLANATION OF NEW LOGIC SYMBOLS

X/Y

1 1/4 d

2 2/3 ^— e

4 3/4

7

f

TRUTH TABLE

INPUTS OUTPUTS

c b a a f e d

0 0 0 0 0 0 0

0 0 1 0 0 0 1

0 1 0 0 0 1 o

0 1 1 0 1 1 0

1 0 0 0 1 0 1

1 0 1 0 0 0 0

1 1 0 0 0 0 0

1 1 1 1 0 0 0

FIGURE 24 - AN X/Y CODE CONVERTER

X/OCT

1

2

3• ^___ 1

b 2

4

4

5

6

7

h

i

TRUTH TABLE

INPUTS OUTPUTS

c b a 1 i h g f e d

0 0 0 0 0 0 0 0 0 0

0 0 1 0 0 0 0 0 0 1

0 1 0 0 0 0 0 0 1 0

0 1 1 0 0 0 0 1 0 0

1 0 0 0 0 0 1 0 0 0

1 0 1 0 0 1 0 0 0 0

1 1 0 0 1 0 0 0 0 0

1 1 1 1 0 0 0 0 0 0

FIGURE 25 - AN X/OCTAL CODE CONVERTER

7 USE OF A CODER TO PRODUCE AFFECTING INPUTS

It often occurs that a set of affecting inputs

for dependency notation is produced by
decoding the signals on certain inputs to an

element. In such a case use can be made of

the symbol for a coder as an embedded

symbol. See Figure 26.

X/Y

0- Gi

1- G2

2- V4
2/3- N5

C3

If all affecting inputs produced by a coder

are of the same type and their identifying
numbers correspond with the numbers shown

at the outputs of the coder, Y (in the qualify

ing symbol X/Y) may be replaced by the
letter denoting the type of dependency.

The indications of the affecting inputs should
then be omitted. See Figure 27.

FIGURE 26 - PRODUCING VARIOUS TYPES OF
DEPENDENCIES

X/M

0-

1 • •

2-

X/Y

1 0

2 '•
2-

MO

Ml

-M2

FIGURE 27 - PRODUCING ONE TYPE OF

DEPENDENCY
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8 USE OF BINARY GROUPING TO PRODUCE AFFECTING INPUTS

If all affecting inputs produced by a coder are of the same type and have consecutive identifying
numbers not necessarily corresponding with the numbers that would have been shown at theoutputs
of the coder, use can be made of the binary grouping symbol (see 3.1). k external lines effectively
generate 2* internal inputs. The bracket is followed by the letter denoting the type of dependency
followed by ®X. The ml is to be replaced by the smallest identifying number and the m2 by the
largest one, as shown in Figure 28.

»7

X/Y

0-

1 2-

7 3-
4-

•1 5-

6-

7-

X/Y

K = _

FIGURE 28 - USE OF THE BINARY GROUPING SYMBOL

SEQUENCE OF INPUT LABELS

If an input having a single functional effect isaffected by other inputs, thequalifying symbol (if there
is any) for that functional effect is preceded by the labels corresponding to the affecting inputs.
The left-to-right order of these preceding labels is the order in which the effects or modifications
must be applied. The affected input has no functional effect on the element if the logic state of any
one of the affecting inputs, considered separately, would cause the affected input to have no effect,
regardless of the logic states of other affecting inputs.

If an input has several different functional effects or has several different sets of affecting inputs,
depending on the mode of action, the input may be shown as often as required. However, there are
cases in which this method of presentation is not advantageous. In those cases the input may be shown

once with the different sets of labels separated by solidi.See Figure 29. No meaning is attached to the
order of these sets of labels. If one of the functional effects of an input is that of an unlabelled input

of the element, a solidus will precede the first set of labels shown.
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EXPLANATION OF NEW LOGIC SYMBOLS

If all inputs of a combinational element are

disabled (caused to have no effect on the

function of the element), the internal logic
states of the outputs of the element are not

specified by the symbol. If all inputs of a
sequential element are disabled, the content

of this element is not changed and the out

puts remain at their existing internal logic
states.

Labels may be factored using algebraic
techniques.

(1/2)D

> 1.2.3,4(5+/6-|

a — Ml a 1Ml
b — G2 - b G2
c — 1R/1.2R

"T
IR

1.2R

_____

a—|G2 a &|
h — 2/C1 = b^M

L__ 4«___

^/G1 — a—fl

M.G_1___

FIGURE 29 - INPUT LABELS

1D/2D

> 1,2.3,4,5+71,2,3.4,6-

FIGURE 30 - FACTORING INPUT LABELS

10 SEQUENCE OF OUTPUT LABELS

If an output has a number of different labels, regardless of whether they are identifying numbers of
affecting inputs oroutputs ornot, these labels are shown in the following order:

1) if the postponed output symbol has to be shown, this comes first, if necessary preceded by
the indications of the inputs to which it must beapplied;

2) followed by the labels indicating modifications of the internal logic state of the output,
such that the left-to-right order of these labels corresponds with the order in which their
effects must be applied;

3) followed by the label indicating the effect ofthe output on inputs and other outputs ofthe
element.

Texas
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EXPLANATION OF NEW LOGIC SYMBOLS

Symbols for open-circuit or three-state
outputs, where applicable, are placed just
inside the outside boundary of the symbol

adjacent to the output line. See Figure 31.

If an output needs several different sets of
labels that represent alternative functions
(e.g., depending on the mode of action), these sets may be shown on different output lines that must
be connected outside the outline. However, there are cases in which this method ofpresentation is not
advantageous. In those cases the output may be shown once with the different sets of labels separated
by solidi. See Figure 32.

Two adjacent identifying numbers of affecting inputs in aset of labels that are not already separated
by a nonnumeric charactershould be separated by a comma.

If a set of labels of an output not containing a

solidus contains the identifying number of an

affecting Mm input standing at its internal 0
state, this set of labels has no effect on that

output.

Labels may be factored using algebraic

techniques.

(1/2)3

1,2,3,4(5CT = 9/5CT=0)

G1

EN2

~L__p2
____

__r

FIGURE 31 - PLACEMENT OF 3-STATESYMBOLS

a—TlVII 1CT=9/1CT=1_] b _ a—[mi iCT=9U-b
i r = l__t

a—Tmi TcT=9/1CT=15V-b _ a-[rVI1 tCT-olf-l
1 J Ljsst

FIGURE 32 - OUTPUT LABELS

1,3/2,3

1,2,3,4,5CT= 9/1,2,3,4,5CT=0

FIGURE 33 - FACTORING OUTPUT LABELS

If you have questions on this Explanation

of New Logic Symbols, please contact:

F.A. Mann MS 49

Texas Instruments Incorporated

P.O. Box 225012

Dallas. Texas 75265
Telephone (214)995-2867

IEEE Standards may be purchased from:

Institute of Electrical and Electronics Engineers. Inc.

345 East 47th Street

New York, N.Y. 10017

International Electrotechnical Commission (IECI

publications may be purchased from:

American National Standards Institute, Inc.

1430 Broadway

New York, N.Y. 10018

Texas
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MECHANICAL DATA

ORDERING INSTRUCTIONS

Electrical characteristics presented in this data book, unless otherwise noted, apply for circuit Wj*>M
in the page heading regardless of package. The availability of acircuit function ,n aparticular package
Is denoted by an alphabetical reference above the pin-connection diagram(s). These alphabetical references
refer to mechanical outline drawings shown in this section.

Factory orders for circuits described in this catalog should include a four-part type number as explained
in the following example.

EXAMPLE: SN 54ALS01 J 00

( 1. Prefix \

MUST CONTAIN TWO TO FOUR LETTERS

SN Standard Prefix

SNJ MIL-STD-883 Processed

JANB MIL-M-38510 Processed

f 2. Unique Circuit Description J

MUST CONTAIN SIX TO TWELVE CHARACTERS

Examples:

54ALS00A

74AS74

74ALS1645A

74ALS1645A-1

( 3. Package V

MUST CONTAIN ONE OR TWO LETTERS

J, JD, JT, JW, N, NT. NW (Dual-in-line packages)'

FH. FK, FE or FN (Chip carriers)

(From pin-connection diagramon individual data sheet)

f 4. Instructions (Dash No.) J

MUST CONTAIN TWO NUMBERS

- 00 No special instructions

- 10 Solder-dipped leads (N and NT packages only)

IThese circuits in dual-in-line packages a,e shipped in one of the carriers shown below. Unless aspecific method of shipment is specified by.the customer
iwfth possible additional costs), circuits will be shipped in the most practical carrier. Please contact your Tl sales representee for the method that w.ll
best suit your particular needs.

Dual-in-line (J, JD. JT, JW, N. NT. NW)

- Slide Magazines

- A-Channel Plastic Tubing

- Barnes Carrier (N only)

- Sectioned Cardboard Box

- Individual Plastic Box

Texas
Instruments
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MECHANICAL DATA

FE ceramic chip carrier packages

Each of these hermetically sealed leadless chip carrier packages has ametal cap. a3-layer ceramic base, and abrazed
seal. The packages are intended for surface mounting on solder lands on 1,27-mm (0.050-inch) centers. Terminals re
quire no additional cleaning orprocessing when used in soldered assembly.

RECTANGULAR FE CERAMIC CHIPCARRIERPACKAGE
(28-terminal package shown)

NUMBER

OF
TERMINALS

Al

MIN MAX

A2

MIN MAX

Bl

MIN MAX MIN

32

MAX

C2

MIN MAX

2B 8.76 9.02
(0.3451 (0 3551

13.84 14.10
(0 5-151 10 5551

7.80
10 3071

7.95
10313)

12.88 13.03 1.65 2.01

32
(04451 (0.4551

13.84 14.10
105451 (05551

10.34
(0 4071

13.03
10 5131

12.88
(0.5071

13.03
(05131

1.65 2.01
(0 065) (0 079)

ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES.

Texas
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MECHANICAL DATA

FH and FK ceramic chip carrier packages

Both versions of these hermetically sealed chip carrier packages have ceramic bases The FH package
has asingle-layer base with aceramic lid and glass seal. The FK package has athree-layer base with a
metal lid and braze seal.

The packages are intended for surface mounting on solder lands on 1,27 (0.050-inch) centers. Terminals
require no additional cleaning or processing when used in soldered assembly.
FH and FK packages are identical to the FC and FD packages, respectively. The new designations are used
to indicate devices whose terminal assignments conform to a forthcoming JEDEC Standard.

0.71 (0.028)

056 (0.022)~M T

FHAND FKCERAMIC CHIP CARRIER PACKAGES
(28-terminal package shown)

CERAMIC CHIP CARRIERS

JEDEC
OUTLINE

DESIGNATION-

NO. OF

TERMINALS

A

MIN MAX

B

MIN MAX

MS004CB 20
8,69

(0.342) (0.3581 (0.307) (0.3581

MS004CC 28
11,23

(0.4221 (0.4581 (0.406) (0.458)

MS004CD 44
16,26

(0.640)

16,76

(0.660) (0.495) (0.560)

MS004CE 52
18.78

(0.739)

19.32

(0.761)

12,58

(0.495)

14.22

(0.560)

MS004CF 68
23.83

10.9381

24.43

(0.962) (0.495) (0.8621

MS004CG 84
28.83

(1.1351

29.59

(1.1651 (0.495) (1.065)

T
0.25 (0.0101

1.14 (0.045)

f" 0.89 (0.035)

1.14 (0.0451

0,89 (0.035)

ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES.

, ««i(«a JEDEC oull.n. »pplv

Texas
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MECHANICAL DATA

FN plastic chip carrier package

r2 «n h PCarIr,Br.packafles COnsis,s of acircuit m"«nted on alead frame and encapsulated within an electri
cally nonconductive plastic compound. The compound withstands soldering temperatures with no deformation and
circuit performance characteristics remain stable when the devices are operated in high-humidity conditions The
packages are intended for surface mounting on solder lands on 1,27-mm (0.050-inch) centers. Leads require no addi
tional cleaning or processing when used in soldered assembly.

FN PLASTIC CHIP CARRIER PACKAGE

(28-terminal package shown)

NO. OF

TERMINALS
A

MIN MAX MIN

B

MAX MIN

C

20
9.70

(0.382)
10.03

(0.395)
8.89

(0.350)
9.04

(0.356)
8.08

(0.318)
8,38

28
12.24

(0.482)
12.57

(0.495)
11,43

(0.450)
11.58

(0.456)
10.62

(0.418)
10.92

(0.430)
44

17.32
(0.682)

17.65
(0.6951

16.51
(0.650)

16.66
(0,6561

15,70

(0.618)
16.00

52 19.86
(0.782)

20.19

(0.795)
19.05

(0.750)
19,20

(0.756)
18.24

(0.718)
18.54

(0.730I
68 24.94

(0.982)
25,27

(0.9951
24.13

(0.950)
24.28

(0.956)
23,32

(0.9181
23.62

(0.930)

1.27(0.050) X45
NOM

3s NOM

*3°NOM

4.78 (0.188)

1.52 (0.060) MIN

18
• '—i i—i i—i <—i i—• i—i ——

17 16 15 14 13 12
•

19 11

20 10

21 9

1 22 8 1 3 ,

I 23 7

[ 24 6

[ 25
26 27 28 1 2 3 4 5

_,_,_,_?_._._,/
1.14 (0.045) X45°

NOM

• 8 •

1 A
—

ALL LINEAR DIMENSIONS ARE INMILLIMETERS AND PARENTHETICALLY ININCHES
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MECHANICAL DATA

JG ceramic dual-in-line package

This hermetically sealed dual-in-line package consists of aceramic base, ceramic cap. and Weed frame^"^
no is accomplished with glass. The package is intended for insertion in mounting-hole rows on 7.62 (0.300) centers
se Note aTonce the leads are compressed and inserted, sufficient tension is provided to secure the package htf»
board during so.dering. Non-shiny tin-plated leads require no additional cleaning or processing when used in soldered
assembly.

8-PIN JG CERAMIC
10.2 (0.400)K10.2 10.4001
9,0 (0.3551

©00©
A ft ft ft

0,63 (0.0251 R NOM

\
7.87 (0.310)
7.37(0.290)

I I 7.11 (0.280'
• *t ~ 6.22 (0.2451

_J L_| -1.27 (0.0501 NOM

[- SEATINGPLANE

0.356 (0.0141
vb*' 0.203 (0.008)

8 PLACES

_> u y c
©00©

,78 (0.0701MAX8 PLACES

. 0,76 (0.0301 MIN
8 PLACES

ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES.

NOTE: a. Each pin centerline is located within 0.25 (0.010) of its true longitudinal position.
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MECHANICAL DATA

Jceramic packages (including JT and JW dual-in-line and JQ quad-in-line packages)

Each of these hermetically sealed dual-in-line packages consists of aceramic base, ceramic cap, and alead frame
76T(0 300 ^IrZ k" Withr9'aSS- THe JT PaCka96S afe iRtended f°r inS6r,i0n in "-ountinfl-hote rows on7.62 (0 300) centers. JW packages for mounting-hole rows on 15.24 (0.600) centers, and the JQ quad-in-line
\Z2£ ,0frfm0Unt,na-h0,e r0WS °" 15'24 ,0-600> ™* 20.32 (0.800. centers. Once the leads are compressed and
nserted sufficient tension ,s provided to secure the package in the board during soldering. Tin-plated ("bright-dipped")
leads require no additional cleaning or processing when used in soldered assembly.

For the 14- 16, and 20-pin packages, the letter Jis used by itself since these packages are available only in the 7.62 (0.300) row spacino Fa. th.
24-p.n packages. ,f no second letter or row spacing is specified, the package is assumed to have 15.24 ,0.600, row spacing

NOTE:

14-PIN J CERAMIC

F#1I| Wilhin JEDEC T0-116 and
ElAMOOOlAADir

0.63 (0.0251 R NOM

7.87 (0.310)

7.37 (0.2901
7.11(0.2901

i-22 :?;i.

19.9410.7851
19.18(0.765)

©©©©©©©
A A A A A A A

N>

©®®©@©0

-II-: 1-7

(0.0501 NOM

0.51 (0.0201 MIN-i .78 10.0701 MAX 14 PLACES

4£

. 9cT
• PLACES ,_.

0.3S6 [0.010

0.203 (0.0081

14 PLACES

~I
5.08 10.2001

MAX

I|- SEATING PLANE

3.30(0.130)
MIN 2.54(0.1001

1.78 10.070) PIN SPACING 2,54 (0.1001 TP
4 PLACES IS-> Non .)

w^ HI-

0,76 10.030) MIN

14 PLACES

0,58(0.0231 „,

ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES.

16-PIN J CERAMIC

0.63(0cm H NOM

©@©@®®©®

0®®®©©©®

1 I* ''n'"°muu"tn*ts

»For memories of 64 bits and up and afew MSI/LSI products in Series 54/74 and Series 54S/74S that are de.iv
od from memory circuit bars, this maximum is7,62 (0.3001. All other dimensions apply without modification

ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES.

NOTE: a.Each pin centerline is located within 0,25 10.010) ofits true longitudinal position.

5-8 Texas
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J ceramic dual-in-line packages (continued)

T \\ SEATING PL.

,& \'20PLACES » 0J5610.014) T
^\W-0^310.008) T 0.305 10.012. MINJ
-" ;„.ru 4PLACES

20-PIN J CERAMIC

0.S3 (0.0251 R NOM-

24,76(0.9751 ^.
H 23,6210.930)

®@©©©©©©©©

©©@©©©0©©®
0S1 (0.0201 _»l L»— 1,7810.0701 MAX 20 PLACES

PIN SPACING254 101001 T. P.
ISm Nom >)

DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES.

24-PIN JT CERAMIC, 0.300-INCH ROW SPACING

-31,8(1.250) MAX-

0,63 (0.025) R NOM

MECHANICAL DATA

towwvwtov
©©©©©©©©©©©©

1.27 (0.0501 NOM

SEATING PLANE

0.356 (0.011) 3 30(0.1301
—•AY* 0 203(0.008) MIN

24 PLACES

2.54 (0.100) MAX
4 PLACES

L—0,76(0.030) MIN
24 PLACES

°__J_-_-> 24PLACES
0,38 (0.015)

.DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES.

NOTE: a. Each pin centerline is located within 0.25 (0.010) of its true longitudinal position.
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MECHANICAL DATA

J ceramic dual-in-line packages (continued)

24-PIN JW CERAMIC

@@@© ® © ®© @®@ @

. 15.24
10.600

0.26 j
0.010)

Jl

14.2 10.5601

13.1 (0.5151 1.91(0.075)
1.27(0.050) NOM fTU7 (00501

GLASS SEALANT

WWWWWW
©®®®©®®©©®©©

1.28 (0 0701 MAX24 PLACES-

SEATING PLANE

1.78 (0.0701

I
I 24 PLACES

0.3010.012)_JU
0.20 (0.008)

24 PLACES

051 (0.0201

0.51 10.0201

0.41 10.016)

24 PLACES

0,71 (0.0281 MIN •»
24 PLACES

PINSPACING254 (0.1001 T. P.
ISn Non bl

'-
^L-_3.17 (0.125) ""-^

.^.254(0.100)
I52(0O60l*PLACES

Falls within JEDEC MO-015AA dimenjions

ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICAL! YIN INCHES.
NOTE: a. Each pin centerline is located within 0.25 (0.010) of its true longitudinal position.
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MECHANICAL DATA

ceramic packages-side-braze (JD suffix)

This is ahermetically sealed ceramic package with ametal cap and side-brazed tin-plated leads.

J

105°

r 90°

•0.25 (0.010)

NOM

1.90(0.075)

MAX

ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES.

NOTE: a. Each pin centerline is located within 0.25 (0.010) of its true longiludinal position.
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MECHANICAL DATA

Nplastic packages (including NT and NW dual-in-packages)

NOTE

1° ,h6S^ dual-n-ne packages consists of acircuit mounted on alead frame and encapsulated within an electri-
ca.lynonconduct.ve plastic compound. The compound will withstand soldering temperature with no defolatto and
circuit performance characteristics remain stab.e when operated in high-humidity conditions. The pack.fl3Ttend
the NW Tn '" mnUnt,nh9 °'e r°WS °n ?-62 ,0•300, CemerS f°r the NT P»k"9.. and on 15.24 ,0 600 cTn esforhe NW packages. Once the leads are compressed and inserted, sufficient tension is provided to secure the ITcZ^n
the board during soldering. Leads require no additional cleaning or processing when used in soldered assemb.y

jpacingisspecifieo. the pacKage ,s assum" ^bSZ^SZT ^ ^ P8Cka9e' ""° '"" 'e"8r" ""

ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES
.. Eech pin centerline islocated within 0.25 (0.010) of it. true longitudinal position.
b. This dimonslon does not apply for soldor-dipped loads.
c. When soldor-dlpped leads orespecified, dipped area oftheload extends from theIe

. Texas
Instruments
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MECHANICAL DATA

Nplastic dual-in-line packages (continued)
20-PIN N PLASTIC K

Parts may bo supplied in accordance
with the alternate side view at the op

tion of Tl plants located in Europe. In
this case, the overall length of the
package is 26.7 (1.050) max.

©@@©©©@©©©

— __)
"LtWWtjtjvtt^
©©©©©©O®©©

-1 I-

(0 7001 wax 1

t

7 o~i?si

1.9110 OKI ♦

IL_ o.4st• o.o;«
^1r^-10on. 00031

70PLAC1S

kin-

Mi

PLMIS

I,«S1. O.On

nr-LACis

ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES^

24-PIN NT PLASTIC. 0.300-INCH ROWSPACING

31,8 (1.250) MAX

^r^r^r^r^^^r^r^iAr^^A-

7.1 (0.280) MAX

2,0 (0.080) NOM

2.4 (0.093) R NOM-

2,8 (0.110) NOM"

0.38 (0.015)

1,78(0.070)

~*| r 0,83 (0.033)

0,25 (0.010) NOM 508 ,'„ 200)
MAX

-SEATING PLANE *

A\+- 028:0.08 3,17 (0.125) MIN
~*\\ (0.011 : 0.003I

24 PLACES

2.16 (0.085) MAX-
4 PLACES

©©©©©©0©®®©©
24 PLACES

WUWOTM

M •

PIN SPACING 2,54 (0,100) T.P.

(SmNomo)

ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES.

U-0,84 (0.033) MIN
24 PLACES

0.457 J 0,076
(0.018 t 0.003)

24 PLACES

NOTES- a Each pin contorline islocated within 0.25 (0.010) ofitstrue longitudinal position.

t Z^^ZaTaXZ^Z^rT^. ,ad .tends from the lead ,iP to a, least 0.51 ,0.020, above seating plan,
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MECHANICAL DATA

Nplastic dual-in-line packages (continued)

15.24 l 0.25
(0.600 J 0.010)

_ 14.0 10.550) _
NOM

2.0 (0.080) NOM

M

_-^t 24 PLACES |J
0.28 I 0.08 *IW"

(0.011 J 0.003)

24 PLACES

(Sm Noitt bmdcl

2.4 (0.093) R NOM

r0.25 (0.010) NOM

"SEATING PLANE-

0.51 (0.020) MIN

24-PIN NW PLASTIC

32.8 (1.290) MAX -

@@@@@®@@®@@@
AAAAAAAAAAAA,

®®®®©®0®®@®@

1h 1.78 (0.070) MAX 24 PLACES

0.83 (0.033) MIN

24 PLACES

2.42 (0.095) MAX -J U-
**~l 4PLACES

24PLACES PIN SPACING 2,54 (0.100) T.P.
IS« Nowbandc) (SwNot.al

0.457 I 0,076 — — I

(0.018 l 0.0031 I

5.08 (0.2001 MAX

3.17 (0.125) MIN

24 PLACES

ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES.
NOTES: a. Each pin centerline islocated within 0.25 (O.OIO) ofits true longitudinal position.

b. This dimension doos not apply for soldor-dipped leads.
c. Whon solder dippod loads are specified, dippod ofthe load extends from the load tiptoat least 0.51 (0.020) abovo seating pla
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MECHANICAL DATA

N plastic packages (continued)

40-PIN N PLASTIC

53.1 (2.090) MAX-

rnnnmmmi^r^r-nr-ir-ir-ll-lr--ir--lr-ir<

CD
O
_r
CD
3

o'
2L

D
CD

CD

15,24 1 0,25

(0.600 t 0.010)"

EITHER,
INDEX

0-

0.51 (0.020)
MIN

-1
- SEATING PLANE—_-

IL_JL_JL_JLJI_JL_ILJL_IL_JL_JLJI_J1_J[

0.28 ; 0.08

(0.011 i 0.003)"*Vp" 0.457 r 0.076 -»|[*-
(0.018 t 0.003)

105

90

PIN SPACING 2.54 (0.100) T. P
(See Note a)

1.52 (0.060) NOM .

ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES.

48-PIN. 52-PIN.AND 64-PINN PLASTIC

EITHER,
INDEX

CL

©-
PIN SPACING IS 2,54 (0.1001T.P.

(See Note a)

"^-^^PINS
DIM

48 52 64

A ± 0.25 (0.010)

BMAX

15.24 (0.600)

62.2 (2.45)

15.24 (0.600)

67,3 (2.65)

22.86 (0.900)

81,3 (3.20)

ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES.

NOTE: a. Each pin centerline islocated within 0,25 (0.010) ofitstrue longitudinal position.

5-16 , Texas
Instruments

POST OFFICE BOX 225012• DALLAS, TEXAS 75265

•®

5,08 (0.200) MAX

3.17 (0.125) MIN

0,84 (0.033) MIN

2.41 (0.095)
1.40 (0.055)

J__



MECHANICAL DATA

P plastic dual-in-line package

This dual-in-line package consists of acircuit mounted on an 8-lead frame and encapsulated within a ptofcicom-
pound. The compound will withstand soldering temperature with no deformation and circu, performance
characteristics remain stable when operated in high-humidity conditions. The package is intended for msertion n
mounting-hole rows on 7.62-mm (0.300) centers (see Note a). Once the leads are compressed and inserted suffi-
cient tension is provided to secure the package in the board during soldering. Solder-plated leads require no add.t.onal
cleaning or processing when used in soldered assembly.

8-PIN P PLASTIC

10.2 (0.4001 MAX 1

GOO©
nnnn

UUUU

©000
178 10 0701 MAX

8 PLACES

2.54 10 1001 IP
6 PLACES

ISMNonal

0.84 (0 0331 MIN

8PLACES

„ 0.457 0.076
10 018 0 0031

8 PLACES

ALL DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES

NOTE: a. Each pin is within 0,13 (0.0005) radius of true position (TP) at the gauge plane with maximum material condit on and unit installed.

CO
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c
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u
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Tl Sales Offices
ALABAMA: Hunnvillc. 500 Wvnn Drive, Suite 514.
Hunmille. AL 15805. (2051 817-7530.

ARIZONA: Phoenix.PO Box 15160.8102N. 23id Aw..
Suite A. Phoenix.AZ85021. (602)995-1007

CALIFORNIA:El Segundo,8)1 S. DougluSi.. ElSegundo.
CA 90245.(21)1971-2571.Irvine. 17891CartwrighrRJ..
Irvine.CA 92714. (714)660-1200; Sacramento,1900Fbmt
WenWiy.SuiteIII. Sicramento. CA 95815. (916)
929.1521; Sin Diego, 4))i View Ridge Aw.. SuiteB..Sin
IV*-. CA9212).(714) 278-9600. SintaClara. 5353 Bet.y
Riml>r. Sana Cum. CA 95054. (408)980-9000: Wno-tod
IVIb. 21220 Erwin St.. Wo.JlinJHilli.CA 91)67.(21)1
704-7759.

COLORADO:Denver,9725E. HampdenSt., Suite Ml,
Denver,CO 802)1. DO)) 695-2800.

CONNECTICUT: Wallingford. 9 BarnesIndiottul Pjtk
RJ . Dime. InduMtuIPark.WallingforJ, CT 06492.(20))
2690074.

FLORIDA: Fl. Laudenlile. 2765 NW. 62nd St.. Fl.
Iau&nbk, Ft 13309. IW51 97)8502. Miitlind. 2601
MaillanJCentet Pultwiy.MutlinJ. fl 52751.(J05)
646-9600. Tug*. 5010W.Kennedy Blvd..Suite101.Trap.
FL ))609. (81)1870-6420.

GEORGIA: Atlanta. 1)0ONortheaw.Expy.. Building9,
Atlanta. GA >0>4I. (404) 452-4600.

ILLINOIS: Arlington Heigh". 515 W. Alconquin.
ArlingtonHeight.. IL60005.012) 640-2934.

INDIANA: Fl. Wivne. 2020Inwood Dr.. Ft. Wayne.IN
46815. (219)424-5174. Indiinipolu. 2546S. Lynhunl. Suile
J-400. Indumroli'.IN46241. 017) 248-8555.

IOWA: Cedir Rjp-J. )7) Collin.Rd-NE.Suite200.Cedir
Rag*-. IA 52402.(3191395-9550.

MARYLAND: Baltimore. I Rutherford Ft. 713) Rutheriotd
Rd . Baltimore.MD 21207. (3011944-8600.

MASSACHUSETTS: Wihhim. 504 Totten Pond Rd.
Wan-ham. MA 02154, (617) 895-9100.

MICHIGAN: FarmingiooHiUi. 33737W. 12MileRJ .
FirmingtnnHilU.Ml 48018.(313)553-1500.

MINNESOTA:Edit-. 7625Patklawn.Edim. MN 55435.
(612) 830-1600.

MISSOURI: Karua. City. 8080 Ward Pkwy. Kama. City.
MOMII4, (8161521-2500; St. Loui». 11861 Weitlme
InJuimal Drive,St. Liniii.MO63141.(314) 569-7600.

NEWJERSEY: Clark,292Terminal Aw Weit.Clatk.N)
07066. (201) 574-9800.

NEW MEXICO:Albuquerque.5907AliceNSE.SuiteE.,
Albuquerque, NM87U0. (505) 265-8491.

NEW YORK:Ea.l Syracute. 6700OU Gillamer RJ.. Ea.t
SmcuK. NY 1)057, 015) 463-9291: EnJicott.112
Nanncolc Aw.. PO Box618. EnJicott. NY15760.1607)
754-3900. Melville. I Hunlinwon Quadrangle. Suite 3C10.
P.O. Bo, 2916, Melville, NY 11747. (5161 454-6600.
Poughkcepaie. 385 SouthRJ.. Dxinhleefnie. NY12601. (914)
471-2900. Rochr.trr. 1210Jcrfenon Rd . R.xheucr. NY
1462), (716) 424-54O0.

NORTH CAROLINA: Charloite. 8 WoodlawnGreen.
W...d1i»n Rd-. Outline. NC 26210. (7041 527-0930.
Raleigh. 2H09HighwixxiiBlw!.. Suite 100. Raleigh. NC
27625. (919) 876-2725

OHIO: Bcachwood. 23406 Commerce Park RJ.. Benh-xJ.
OH «l.'-' (-'"•' 464-6100. Dayton. Kinder BIJt . 4124
LinJen Ave.. Dlvnm. OH 45432. (5131258-3877

OKLAHOMA:Tulia. J61SEait 61rJ Place.1 Memorial
PUe. Tuba. OK 7411). (918) 250-06)3

OREGON: Beawrlon. 6700 SW 105th St.. Suite 110.
Bnvnton, OR 97005. (505) 645-6758.

PENNSYLVANIA: Ft Wiihinglon. 260 Ne« YorkDr.. Ft
Wi.hingti.n. PA 190)4. (215) 641-6450: CoraopolU. 420
Routt RJ . ) Airp.ni OfficePatk.G.raopoli>.PA15108.
(4121 771-8550

TEXAS: Auil«l. 12501 Reieatch Blvd.. PO Box 2909.
AuMIn, TX 78721.(512) 250-7655. Dillaa. 1001E Camrhell
R.I . Ri.hanKm, TX 75060. (2141680-5082; Hou.ton.9100
Snuihwni Ft**, Suite 2)7. rbuwon, TX 77036.(713)
7786592. San Antonio. 1000 Central Patlw..y Smith, San
Ant..nio. TX 78212. (5121 496-1779

UTAH: Mumy. 5201 South Green SE. Suite 200. Murray,
UT 84107. (801)266-8972.

VIRGINIA: Fiirfix, 1001 ProHxtlly. Fairfax.VA 220)1.
(703) 8491400.

WISCONSIN: Broolneld. 450 N. Sunny Slope. Suite 150.
Broolrield. Wl 53005. (414) 785-7140.

WASHINGTON: Redmond. 272) 152nJ Aw.. NE. BUf 6.
Redmond. WA 98052. (206) 881-3080.

CANADA: Ottawa. 436 McLaren St.. Ottawa. Ontario.
Canada.K2P0M8.1611) 2)31177, RichmondHill. 280
Cemte Si. E.. RichmondHill L4CIB1.Ontario.Canada,
(416) 884-9181, Si.Laurent. Ville Si Laurent Quehec. 9460
TramCanada Hwy. Si. Uutent. Quebec.Canada H4SIR7.
(514)334-3635. E

Tl Regional
Technology Centers
CALIFORNIA: Nonhem. 5153 Bet.y Rou Dr.. Santa Clara,
CA 95054.(408)748-2220. Hotline:(408)980-0305.
Southern. 17891 CaitwnghiRJ.. Irvine,CA 92714,(714)
660-8140, Hotline. (714) 660-8164

GEORGIA: Atlanta. 3300Northern Expreuwiy. BuilJing8.
Atlanta. GA 30341. (404) 4524682, Hotline (404)
452-4686.

ILLINOIS: Chicago. 515W.Algonquin Road. Arlington
Heighi.. IL60005. (3121 640-2909. Hotline: (3121 228-6008.

MASSACHUSETTS: Boiton. 400 2 Totten IVnJ RoaJ.
Wakhim. MA02154.(617)890-6671. Hotline:(617)
890-4271

TEXAS: Dillaa.IC0I E.Campbell RJ . RKhanfeon. TX
75081.(214)680-5066. Hotline:(214)680-5096.

Tl Distributors
ALABAMA: Arrow (205) 882-2730. Minhill (205)
881-92)5

ARIZONA: Phoenix. Arrow (602) 968-4800. Kierulrf(602)
245-4101. Manhall(602)9686181. Wylc(602)249-22)2:
Tuc»on. Kierulrf (602) 624-9986

CALIFORNIA: Lo. A:--.--:. • Orange County. Attuw (213)
701-7500. (714)8)8-5422.Kierulff (21)1 7250)25. (714)
7)15711. Mu-lull (21)>999.5001,(21)1442-7204. (714)
556-6400. R.V WcilhcrfoiJ (714) 6)4-9600. (21II 849-5451.
(714)621-1261, Wyle (211)3228100.1714)863.9953:
Sacramento.Arrow(9161925-7456. Wyl«(916)6)8-5282;
SanDiego, Arrow (619) 565-4800. Kiciulll (619)278-2112:
Manhall(619)578-9600] R V WcarhcifoiJ (619)6951700.
Wyle(619) 5659171:Sin FnncUco BayArea,Arrow(408)
745-MVOO, Kirrulll1415)9681.292. Manhall (408)7.2-1100.
Wyle(4081 727-2500. Sanu Barbara. R V WcalliclfolJ (8051
965-8551,

COLORADO: Arrow 1)03) 6961111; Kierulff(303)
790-4444:Wyle (303) 457-9953

CONNECTICUT: Arm (203) 265-7741:Diplomat (205)
797-9674. Kierulff(203) 2651115. Manhall (203) 265-3822.
Milgray12031795-0714.

FLORIDA: Ft. Lauderdale. Amiw (305) 776-7790. Diploma!
(805) 974-9700. Kierulff()05) 652-6950. Orlando. Arrow
(305) 725-1480. Milgray(305) 647-5747. Timpa. Diplomat
(8111 4414514. Kierulff (81)1 576-1966.

GEORGIA: Arm (404) 449-8252:Kierulrf(404) 447-5252.
Manhall (4041 921-5750

Texas
Instruments

Creatinguseful products
and services for you.

ILLINOIS: Arrow ()12) 597-3440. Diplomat (312) S9S-I0O0-.
HallMark (312) 860-3800. Kierulrf012) 640-O2W.NewirL
012) 638-4411.

INDIANA:Indiinipolu.Arrow (317)243-9353. Graham
(317)654-8202;Fl. Wiyne. Graham(219) 425-5422.

IOWA: Arrow (3191 395-7250.

KANSAS:Kirua. City. Hall-Mark(913)888-4747.Wichita.
LCOMPI316) 265-9507.

MARYLAND: Arrow(301) 247-5200.Diplomat(501)
995-1226, Kierulff(SOD 247-5020. Milpay (301) 468-6400

MASSACHUSETTS: Arrow (617) 9)3-8130. Diplomat (617)
9)5-6611; Kienilff (617) 667-85)1; Manhall (617) 272-8200;
Time (617) 935-8080.

MICHIGAN: Detroit. Arrow (3D) 971-8200: Manhall (113)
525-5850;Newark (513) 967-0600. Grand Rapid.. Arrow
(616) 243-0912.

MINNESOTA. Arrow (612) 830-1800; HallMark (612)
854-3223; Kierulrf (612) 941-7500.

MISSOURI: Kiruaa City. LCOMP (816) 221-2400,St.
Louu. Airow(314) 567-6888; Hill-Mark(314) 291-5)50,
Kierulrf014)7)9-0855.

NEW HAMPSHIRE: Arrow (60)) 668-6968.

NEWJERSEY: Atrow (201)575-5300. (609)596-8000.
Diplomat (201) 785-1850, General Radio (609) 964-8560.
Kierulff (201) 575-6750. Manhall (201)882-0520.Milgray
(6091 985-5010.

NEW MEXICO: Arrow (505) 243-4566. International
Electronic. 1505) 345-8127.

NEWYORK: Longbland, Atrow (516)231-1000. Diplomat
(516)454-6334.|ACO (516)273-5500.Manhall (516)
273-2424. Milgray (516) 420-9SOO. Rocheiter. Aim 1716)
275-050O.Manhlil (716) 235-7620. Rocheiter Radio Supply
(716)454-7800:Syracwe. Arrow(315)652-1000.Diplomat
(515) 652-5000; Manhill (607) 754-1570

NORTH CAROLINA: Arrow (919) 876-3132. (919)
725-8711: Kierulff (919) 872-8410.

OHIO: Cincinnati. Graham (513) 7721661; HallMark (513)
563-5980. ClewUnd. Arrow (216) 248-3990. HallMark (216)
473-2907; Kierulrf(216) 5876558. Colombo.. Hall-Matk
(614)891-4555. Diyioo,Airow (513)435-5563. ESCO(513)
226-113). Manhall (513) 256-8088

OKLAHOMA: Atrow (918) 665-7700. Hall-Matk (918)
665-520O. Kiemlff (918) 252-7557.

OREGON: Arrow (503) 684-1690: Kierulrf(501) 641-9150.
Wyle (503) 640-6000.

PENNSYLVANIA: At.ow (412) 856-7000. (215) 928-I800;
General Radio (215) 922-7037.

TEXAS: Aiutin. Atrow (512) 835-4180. Hall-Milk (512)
258-8848; Kierulrf (512) 8)5-2090; DaUa..Arrow(214)
186-7500; Hall-Mark (214) 541-1147; lntemati.mil
Electronic.(214) 21) 9)23. Kierulrf (214) 541-2400. El Faw.
International Electronic. (915) 778-9761; tiotuttm. Am~
(711) 5)0-4700. HallMark (713) 7816100. Harmon
Equipment (713)879-26O0. Kietulrf (71)) 550-70)0.

UTAH:Diplomat (801)486-4134. Kierulrf (801)973-6911.
Wyle (801) 974-9955.

VIRGINIA: Atrow (804) 282-0415.

WASHINGTON: Arrow (206) 643-4800. Kierulff(2061
575-4420; Wyle (206) 453-8300.

WISCONSIN: Arrow (414) 764-6600. Hill-Mark (414)
761-3COO;Kierulff (414) 784-8160.

CANADA: Calpry. Future (403) 259-6408. Varah (403)
230)2)5. Hamilton. Varah (416) 561-9)11; Montreal,
CESCO (5141 7)5-5511. Future (5141 694-7710. Ottawa.
CESCO (61)1 226-6905. Future (61)) 820-8)1): ITT
Component. (61)) 226-7406. QuebecCily.CESCO (4181
687-42)1; ITT Component. (514) 7)5-1177.Toronto.
CESCO (4161661-0220. Future (4161661.556); ITT
Component. (416)650-7971. Vancouwr. Future (604)
4)8-5545. Varah (604) 8733211; ITT Component, (604)
270-7805. Winnipeg.Varah(204)633*190. BE



Tl Worldwide
Sales Offices
ALABAMA:Hum.ville. 500WynnOne. Suiie 514,
Huntiville. AL 35805. (205) 837-7550

ARIZONA: PhoenU. PO Box 35160. 8102 N. 23rdAw..
Suite A. Phoenix. AZ 85021, (602) 995-1007.

CALIFORNIA: ElSegundo. 811 S. Dough. St..ElSegundo.
CA 90245. (213) 97)2571.Irvine.17891 Carrwrighi Rd.
Irvine. CA 92714. (714) 660-1200.Sacramento. 1900lYnnl
We* Wiy.Suite 171,Sacramento.CA 95815.(916)929-1521;
SanDiego. 4)33Vk» Ridge Aw..Suite B. Sm Diego. CA
92123. (714) 278-960O. SantaClara.5)53BeuyRou Dr..
Sann Clin. CA 95054. (408) 980-9000, Woodland HilU.
21220 Erwin St.. Woodland Haifa, CA 91367. (213) 704-7759

COLORADO: Denwr.9725E Himpden St.. Suite301,
Denwr. CO 802)1, (303) 695-2800.

CONNECTICUT: WiUingfoed. 9 Bame,Indinmal Park
Rd.. Bame,IndultlulPark. Wallingtord. CT 06492, (203)
269-0074

FLORIDA: Ft. Lauderdale. 2765 N W. 62nd St.. Fl.
Lauderdale.Fl 53)09. (305) 97)8502. Mailbnd. 2601
MutlindCenteiParkway. M.illand. FL32751. (305)
646.9600. Timp., 5010 W.Kennedy Blvd..Suite101, Timpa,
a 3)609. (81)) 870*420

GEORGIA: Ailinu. 3300 Noethei.tExpy.Building 9.
Atlanta. GA 30341. (404) 452-4600.

ILLINOIS: Arlington Height.. 515 W.Algonquin. Atlmglon
Height.. IL 60005. 012) 640-2934

INDIANA: Fl. Wivne. 2020Inwoid Dr.. Ft Wayne.IN
46815.(219)424-5174. IndianapolU, 2)46 S Lvnhum. Suite
1-400. InJunipoli,. IN 46241.1)17) 248-8555

IOWA:Cedar Rapid.. )7) Collin. Rd. NE.Suite 200.Cedar
Rapid.. IA 52402. (319) 595-9550.

MARYLAND: Baltimore. I Rurhcrfotd PI.. 71)) RutherforJ
RJ.. Babimote. MD 21207. (301) 944-8600

MASSACHUSETTS: Wahham.504TottenPonJ Rd.
Wikham. MA 02154. (6171 895-9100.

MICHIGAN: FarmingtonHill., 33737 W 12MileRd..
Famungton Hill.. Ml 48018. (313) 5531500

MINNESOTA:Edina.7625 Patklawn. Edina. MN 55455.
(612) 850-1600.

MISSOURI: Kanui City.8080Wird Plwy . Kansi.Ciry.
MO64114. (816) 523-2500.Si. Loul., IIB6I Wcuhne
InJu.trul Drive. St L.nii,. MO 6)141. 014) 569-7600

NEW JERSEY: Clark. 292TerminalAw. Writ. Oaik. NI
07066. (201) 574-9800

NEW MEXICO: Albuquerque. 5907 Alice NSE. Suite E..
Albuqueique. NM 87110.(505) 265-8491.

NEW YORK:la.i Syracuse.6700Old Collamrt Rd.. Eail
Syracuie. NY 1)057, 015) 46)9291. Endicott. 112 Nanticoke
Aw.. P.O Box618, Endicott, NY13760, (607) 754-5900;
Melville, I Huntington QuaJrangle, Suite 5CI0. P.O Box
2956. Melville. NY11747. (5161 4546600,Poughleepile, 385
South RJ . Poughkecpsic. NY12601. (914)471.2900.
Rochcier, 1210 Jefferson Rd . Rochoier, NY1462),(716)
424-5400.

NORTH CAROLINA: Chirlottr. 8 W.xxllawnGteen.
WoodUwn Rd , Charlotte, NC 28210. (704) 52709)0;
Rllcigh. 2809 Highm.d, PI.J , Suite 100, Raleigh. NC
27625. 1919) 876-2725.

OHIO: Bcachwood. 2)408 Commetce Park Rd.. Bexhw,xd,
OH 44122. (216)464-6100. Dayton,Kingiley BUf., 4124
Linden Ave.. Dayton. OH 454)2. (511) 258-1877.

OKLAHOMA: Tulsa. 7615Ea.t 6)rd Plate, ) Memorial
Place. Tulu. OK 7411), (918) 25006)3.

OREGON: Beivenon. 6700 SW105th St..Suite 110.
Beawrrnn. OR 97005, (50)) 64)-6758.

PENNSYLVANIA: Ft.WiiMftfltjn, 260 New York Dr.. Ft.
Washington. PA 190)4. (215) 645-6450. CoraopolU, 420
Rouier Rd.. ) AirpottOffice Park-. Coraopolii, PA15108,
(412) 771-8550.

TEXAS: Aiutin.12501 Reaeirch Blvd.. P.Q Box 2909.
AuMin. TX7872). (512) 250-7655; Daltu,1001 E Campbell
Rd . RKhardwn.TX 75080.(214)680-5082; Houiton. 9100
Southwest Frwy . Suite2)7. Houaton. TX77056. (715)
7786592: SanAnionics 1000Central Parkway South.San
Antonio. TX 782)2. (512) 496-1779.

UTAH:Murray, 5201 SouthGreenSE.Suite200.Murray
UT 84107, (801) 2664972.

VIRGINIA: Fairfax. 3001 Proxpenty. Fairfax. VA22031,
(703) 849-1400

WISCONSIN! Brookheld, 450 N Sunny Slope. Suite 150.
Bmokfield. Wl 53005.(414)785-7140.

WASHINGTON: Redmond. 2721 152nd Aw..NE Bldg. 6.
RcdmonJ,WA98052.(206)881-5080.

CANADA: Otuwa.436McLaren St.. Ottawa. Ontario,
Canadi. K2POM8.I611) 2)3-1177.Richmond Hill. 280 Centre
Si E. Richmond HillL4C1BI. Onrano.Canada (416)
884-9181; St. Laurent, Ville St. Laurent Quebec. 9460Trara
Canada H»-y . St Liutent. Quebec,CanadaH4S1R7. (514)
3)4-56)5. £

ARGENTINA. Texai InunamenuArgentim S.A.I.C.F.:
Eimeraldi 1)0, 15th Flooe, 10)5 Buenos Aire.. Argentim.
1942963

AUSTRALIA 16. NEW ZEALAND). Texis Inurumenu
AuittaluLtd 6-10 Tlliwra Rd. NorthRyde (Sycsney). New
SouthWile.. Auuralu 2111, 02 .887-1122;5th Floor. 418St.
Kilda Road. Melbourne. Victoru. Auuratia 3004.
03♦267-4677.171 Philip Highway. Elmbeth.SouthAuitralu
5112.084 255-2066.

AUSTRIA.Tew Inurnment,Gesm.b.H.: Itvdustriesiribe
FV16, A-2345 BrunnAiebirge.2256-846210.

BELGIUM. TexnInurumenu N.V Belgium S.A.:Mercure
Centte. Rakemraat100.Ruede la Fusee, 1130 BnmeU.
Belgium. 02/720 80.00.

BRAZIL. Teiai Initmmenti Electrtmicosdo Bea.ilLtda.. Av.
Fain Lima. 200). 20 0 Andai—Pinheiros. CervOI45l Sao
Paulo. Brail. 815-6166

DENMARK. Texn Inurnment, A/S.Mitielundwi 46E.
1*27)0 Hetlrv. Denmitk. 2 - 91 74 00.

FINLAND, Texi, Inurumenu FinlinJOY: PL 56. 00510
Hchinkt 51, FinlinJ. (90) 701)15).

FRANCE, Texi.Inirrumenr, France Headquarten andProd.
Plant. BP05. 06270VilleneuwLouhtt. (91) 20-01-01. Pan,
Office, BP67 8-10 AwnueMnraneSaulnicr. 78141 Vrlity-
Villacouhlay. (3)94697-12; LyonSale.Office, LOrec
DEcully. Bailment B.Oiemmdeli Foteuietc. 69130 Ecully,
(71835.04-40. Strasbourg Sale.Office. LeSebau.^ol1.Quai
Klcber. 67055Strasbourg CeJex, (88)22-I2-66; Renncs. 23-25
RueJu Puit, Maugei. 55100 Rennei, (99)79-54-81; Toulouie
Sale,Office,LeIVi.pole— 2. CheminJu Pigeonniet Je la
Cepiere. 31100 Toulouse. (61)44-18-19; Maneille Sale,Office,
NoillyPatadii-146 RuePiradii. 1)006Maneille, (91)
)7-25-)0

^
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GERMANY. Tnca, Inurumenu Dcutschlitid GmbH: Hag-
gcrly-ura.seI, D-8050Frening.08I61-801; Kurfueruendamm
195/196. D-1CO0 Berlin 15. 030-8827365; HI. Hagen 45/K.b-
beluraue.D-4500 Eaaen. 020I-2425O. Frankfurter Allee6-8.
D-6236 Eschbom I. 06196-43074; Hamburger Srrassc 11
D-2000 Hamburg 76.040-2201154. Kirchhoruemrasse 2,
D-JOOO Hannowr 51.0511-648021;
Arabcllaurassc 15. D-8CO0 Muenchen 81.089-92541; May-
bachuraueII. D-7302 Catfildem 2/Nellmgen. 07II-34O5O.

HONGKONG (+ PEOPLES REPUBLIC OFCHINA).
Texa. Inurnment. AsuLtd.: 8lhRooi. Wotld Shipptrxj Cn..
HarbourCity. 7 Canton Rd., Kowloon, Hong Kong
3* 722-1225.

IRELAND. Texa,Iratnimcnu (Ireland) Limited: 25St.
Stephen. Green. Dublin 2. Eire. 01 609222.

ITALY. Texa. Initrument. Semscortdurton Italia Spa.Vule
Delle Scierue. I. 02015 Gttadiacale (Rieti). Inly.0746 694.1;
ViaSalaria KM 24 (RdanoCosma), Monlerotondo Salo
(Rome). Inly.06 9004395; VuleEuropa. 58-44. 2009)
Cologne Monme(Miuno). 022552541. ConoSvisera. 185.
10100 Torino, Italy, Oil 774545; Vu J. Baroa..6. 45100
Bologna. Italy. 051 355851.

JAPAN. Texa. Inurumenu Asia Ltd.: 4FAoyama Fuji Bldg..
6-12. KillAoyama 3'Oiomc. Minato-ku. Tokyo, Japan 107
03-498-2111; Osaka Branch. 5F. Nissho IwiiBldg.. 30
Imibiahi }-Oiome. Higashi-ku. O—ka. Japan 541,
06-204-1881: Nlgoya Branch. 7FDarni Toyota West Bldg..
10-27. Meieli4-Chome. Nakamuraku. Nagoyi. Japan450.
052-585-8691. ^

KOREA. Texas Inurnment. Supply Co.:Room 201. Kwang.
poong Bldg.. 24-1. Hwayand-Dong. Sungdong-ku. 133Seoul.
Korea. 02 + 464-6274/5.

MEXICOTexisInurumenu de Mexico S.A.: Poniente 116.
No. 489.Colonu Villeio.Mexico, D.F.02300, 567-9200.

MIDDLEEAST.TexasInurumenu: No. 1). lu FloorMinruu
Bldg , Diplomatic Area. Mamma. P.O Box 26335. Bahrain,
Arabun Gulf. 973 - 72 46 81.

NETHERLANDS. Texa. Inurumenu Holland B.V. P.O Box
12995. (Bullewiik) 1100 AZAmuerdam. Zuid-Oou. Holland
(020) 5602911.

NORWAY, Texa. Inurumenu Norway A/S: Kr Augusugt I),
Ouol. Norway. (2)20 6040.

PHILIPPINES, Texa,Inurumenu Asu Ltd.:14thRoot.Bi-
LcpintoBldg . 8747Paieode Roxai. Makati. Merro Manila.
Philippine.. 882465.

PORTUGAL,Texa. Inurumenu Equipamcnto Beoronico
(Poitugal). Ldi.: RuaEng. FreoencoUltKh. 2650MoteiraDl
Mau. 4470 Mau. Porrugil. 2-9481003.

SINGAPORE( . INDIA. INDONESIA. MALAYSIA.
THAILAND). Texi, Inurumenu A.u Lid.: P.O Box1)8.
Unit #02-08, Block 6. Kolim Aver InduHrul Est.. Killing
Sector. Singapore 1334. Republic ofSingapore. 747-2255.

SPAIN, TexnInurnment. Eunm.S.A.:C/Jose Laiarn
GiUuno No. 6. Madrid16.1/458.14.58. C/Balmc. 89
Barcelona-8. 255 60 00/25) 29 02.

SWEDEN. Texa. Inurumenu Inremational Trade Corporanon
(Swr.gefilialen): Box 3910). 10054 Stockholm. Sweden, 08 -
2)5480.

SWITZERLAND, Texa,Initnimcnu.Inc. Rieduraue6.
CH-8955Dietikon(Zuench)Swiueilind. 1-7402220.

TAIWAN.Texi, Inurnment, SupplyCo.: 10thFloor.Fla
shingBldg., 71 Sung-Kung Road. Taipei. Tnwan, Republic of
China, 02-t-521-9521.

UNITED KINGDOM. Texa, Inutumenu Limited: Manton
Lane. Bedfotd. MK41 7PA. England. 02)467466; St. Jamo
House, Wellington Road North,Stockport. SK42RT.
Engund. 061442-8448. BE
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167
logicsymbol* pin assignments

SYNCHRONOUS DECADE

RATE MULTIPLIERS

typical performance
CLR-

SET-TO-9-

B0-

TYPE
COUNT

FREQ

TOTAL

POWER

19) >5|fl

G4

4P

IRATEl

6

5CT-9

&

(10)
(5)

(11) r^
G5

V6

CT-0

CT-9

Go/3)

(12) r-^ (6)

(13)

(14)

(15)

(21

13)

SN54167 IJ.FH) SN74167 (J,N)

168 logic symbol1

CTRDIV10

Ml ILOADl

M2 ICOUNTI

M3|UP1

M4IDOWN

4-BIT UP/DOWN SYNCHRO

NOUS COUNTERS

(decade)

typical performance

TYPE
COUNT

FREQ

TOTAL

POWER

'ALS168A 40 MHz 75 mW

'AS168

'SI 68 40 MHz 500 mW

G5

G6

2.3.5.6'/C7

t> 2.4.5,6-
3.

3.5CT=9

4.5CT-0

^ (15) _

SN54ALS168A (J.FH) SN74ALS168A (N.FN

SN54AS168 (J.FH) SN74AS168 (N.FN)
SN54S168 (J.FH) SN74S168 (J.N.FN)

1.7D

169
4-BIT UP/DOWN SYNCHRO

NOUS COUNTERS

(binary)

typical performance

logic symbol1

LOADft

TYPE
COUNT

FREQ

TOTAL

POWER

•ALS169A 40 MHz 75 mW

'AS169

'LS169B 35 MHz 140mW

'SI 69 40 MHz r.oo.iivv

SN54ALS169A (J.FH)

SN54AS169 (J.FH)

SN54LS169B (J.FH)
SN54S169 (J.FH)

SN74ALS169A (N.FN)

SN74AS169 (N.FN)

SN74LS169B (J.N.FN)

SN74S169 (J.N.FN)

111

(2)

Ml

[»1

CTRDIV16

Ml ILOADl

M2 ICOUNT)

M3IUP]

M4IDOWNl 3.5CT=15
4.5CT=0

' Pin numbers shown on logic symbols are for J and N packagos only.

-Qa

•Qb

-Qc

-QD

w (151 .

itr'
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J. II PACKAGES

SET-

TO -9

UNITY/

CAS

FH PACKAGE

SET-

TO-9

UNITY/

CAS

'Q vcc

pin assignments

J. N PACKAGES FH, FN PACKAGES

i u/5 9 LOAD 1 nc 11 nc

2 CLK 10 ENT 2 U/D 12 LOAD

3 A ii Qd 3 CI K 13 ETJT

•1 B 12 0C •: A :.: Qo
5 C 13 QB 6 B 15 OC
6 0 14 0A 6 nc 16 n,

7 ENP 15 RCO 7 C 17 Qb
8 GND 16 VCC B 0 11 Qa

g ENP 19 HCO

10 GND JO vcc

pin assignments

J. N PACKAGES FH. FN PACKAGES

ToEnt" 12 l5a5

12 Oc

17 QB

'6 VCC
i BJ1

^£_
19 SCO"

20 VCC

3-63
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170
4-BY-4 REGISTER FILES
typical performance

TYPE

TYPE

OF

OUTPUT

ADDRESS

TIME

POWER

PER BIT

'170 O-C 30 ns 40 mW

'LSI 70 O-C 27 ns 7.8 mW

SN54170 (J.FH)

SN54LS170 (J.FH)

SN74170(J,N)

SN74LS170 (J.N.FN)

logic symbol7

«A

WB

Ra

"B

BW
Cr

D1

D2

03

1141

(131

RAM4«4

o\ 0
,)"»
C4 IWRITEl

EN [READ!
n r

(5)

(4)

U2I ^

(11) t^

1A.4D 2AO

(7)

13) (61

logic symbol'

(13)

171

QUAD D-TYPE FLIP-FLOPS WITH CLEAR

• Double-Rail Outputs

• Buffered Clock and Clear Inputs

• Individual Data Inputs to Each Flip-Flop

typical performance

CLR

CLK
(121

E=* R

>C1

TYPE FREQ
POWER

PER F-F

DELAY TIMES

SETUP HOLD

•LS171 30 MHz 17.5 mW 20 nsl 5 nsl

(14)

[41

(5)
(6)

pin assignments

J. N PACKAGES FH. FN PACKAGES

Tl Z\T
12 3W- 14 5r
13 WB

pin assignments

J. N PACKAGES FH. FN PACKAGES

1 10 9 40 1 nc 11 nc

2 2Q 10 4Q 2 IS 12 40

3 20 11 4D 3 20 13 40

4 20 15 CLK 4 20 14 4D

5 3D 13 ..;• 5 20 15 CLK

6 30 14 10 6 nc 16 nc

7 3<3 IS 10 7 3D 17 CLP.

B GND ie vcc B 30 111 10

9 :<u Ul 10

10 GND 20 vcc

I Rising edge of clock pulse

SN54LS171 (J.FH) SN74LS171 (J.N.FNI
O) ,K

For chip carrier information,
contact the factory.

T Pin numbers shown on logic symbols are for J and N packagos only,

nc - no Internal connection.
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